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HERCULES 

FO 

JOB NO 

DATE 

CLASS 

BADGE 

NO. 

MARINE SERVICE CORP. 
FREEPORT, TEXAS 

REMAN'S DAILY TIME REPORT 

"rli^hu 
.0 BTT / H 

N A M E 

CylcLuJiio ~huA.ric^ 

Joe. Dliv/dfds 

S<^uri 'Pe-f'+'i+' 

Tosc (j?uicis 

OLAĴ LA fL\vcro^ 

Oî xJ-mc lh)dr'iqiA,c2. 
J 

TOTAL HOURS 

J 
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OeSCRIPTIOM OF WORK PERFORMED (BY FOREMAN) 
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HERCULES 
MARINE SERVICES CORPORATION 

P. 0. Drawer 0 • Freeport, Texas 77541 

TO: 
BASF 
60" Copper Road 
F!eeport,TX 77541 

INVOICE NO. 

DATE 

Job No. 

Location 

3403 

May 31,1996 

5041 

Freeport, TX 

PLEASE REMIT PAYMENTS TO 
11011 RICHMOND 
SUITE 500 
HOUSTON, TX. 77042 

Terms Net 30 

FOR: 

,-!cs 10 The ETT i 14 as fcliows; 
Sot up eqiiipmep.l 
Strip out all free product 
Blow carec pipeline and stripping system 
Vacuum blow dry cargo tanks 
Sweep powder rust iiom cargo tank floor 
Pressure test caigo pipeline 40 PSi 
Clean off deck 
Remove equipment 
Close Barge 

Nitrogen pad 
DebaDast bow -and wing tanks 

LABOR: 

STOCK: 

EQUIPMENT; 

Foreman 
Journe>Tnan 

33.45 

Compressor 
Air Movers 
Vacuum 
Hand Hose 
3" gas pump 
2" strip pump 

8hr. 
34 bx. 

Plus 25% 

8 
24 
3 
3 
12 
8 

@ 
@ 

= 

© 
© 
@ 
@ 
@ 
@ 

38.00 
32.50 

9.00 

48.00 
5.00 

30.00 
12.00 
18.00 
15.00 

TOTAL AMOtJTvIT DtJE 

304.00 
1,105.00 

43.00 

384.00 
120.00 
90.00 
36.00 

216.00 
120.00 

$2,418.00 

PHONE: (409) 233-6371 

Strength through Experience, Equipment, Know-How HER 00468 



MARINE REPAIR , , 
ORDER No. ^ r ) 4 I 

HERCULES OFFSHORE CO. 
M A R I N E OPERATIONS F A C I L I T Y 

INVOICE NO. 

D 
A 
T 
E 

• TA 

AUniVAl . 

COMPLKTION DATS 

...r <r.?^ua 
LOA ' * WIDTH 

Y E S n 
GAS FREEING ^._ ZT CERTIFICATE REQUIRED 

NO • 

HAUL OUT FOR INSPECTION AND REPAIR YES • 
f 

ON WAYS DATE: 

ON WAYS DATE: 

VESO 
NO D 

N o n 

CUSTOMER P.O. 

NAMK 

• ILLINO AODRKSI 

CITV AND ITATK 

'l^tibi*^ ifUMii'ki* 

WflBR AUTHCIIHgP •? B/TAUTHBUmS IV 

STOCK MATERIAL DvEs Q N O 

IF YES. COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES, LIST • """Es .. Q N O 

ITEM NUMBERS 

' (JiA/l f/ri f/ ;.c///;^/n. ound M^j /?/^^nc/^ JO^ 
, ^ ^ ^^^^'-^V^^feL 

. , _ , , — _ , — ^ — . J _ — — ^ — 

,7 

10 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed (j^j^<^^^ J2/^-^ Date: <^/3-^^-^ 

HER 00469 



DATE ORDtRED 

5^V-7V-7' 

XL.fr:'-^--Tr:/'' I !•''•! 

DATE SHIPPED 

5/. :^/i'0 

SHIPPING ORDER 

Industrial Nitrogen Services 
General Office: P.O. BOX 3047 HOUSTON, TEXAS 77253 713 /868 -0333 

Remit Payment to: P.O. BOX 200411 HOUSTON, TEXAS 77216-0411 

SHIPPERS ORDER NO. 

118- 003694 
INVOICE DATE 

Account No. 

Customer 

Address 

City State Zip 

Customer A " / ' J / " 

Location / r j „... . -- .r 

Unit Name,.; • -

Services Rendered 

City 

.': -rr • 

state Zip 

CUSTOMER ORDER NO. . ; 
xJo-i 

ORDERED BY 

hr- • •••' > 

ORIGIN 

118 
FROM CREDIT APPROVAL 

WARNING PRE-JOB DISCUSSION WAS HELD & SAFETY CHECK LIST COMPLETED. 
CUSTOMER HAS RECEIVED A COPY OF SAFETY PRECAUTIONS. 

INITIAL 
INITIAL WARNING 

THE UNDERSIGNED CUSTOMER AGREES TO BIG THREE INDUSTRIES' GENERAL TERMS AND CONDmONS OF SERVICE INCLUDING THOSE APPEARING OM THE REVERSE HEREOF 

r'^ .-—•'-!y.- Jj, / S "/v 
AUTHORIZED SIGNATURE 

QUANTITY 
ORDERED 

-:'-

• • • . ; • . - 1 - ' - : 

PARTNO. 

, , . , . , . • . . • 

r ^ . • - • • • • • • . -

.... 1- T ' :.- ' *- .' 

• • ; • : . - - : • . • " ' , - - : ' . - • ; . : • . 

, : U . . . .. >^C. • 

:'f:',:^"':^^^-^!"c 
. . . - • : . - . . . . . ' • s . 

bs--: [.• :: '-[l:^^^' 

; : 5 - 3 ' - . • ; : : , . : l o ;•.::/..• 

• • • • : • ; • ; - ; ; • , ' : - • : 

• r '•:•::-:. ̂ ii-^-V' - ig .v: ,^ 

DESCRIPTION 

Service Charge 

7 
Tiir.e Charges Pumper 

,Time Charges Transport 

Mileage Pumper 

Mileage Transport 

Nitrogen Charges ^ 

• " • " • ' • • 

: . ; ; . . - - - • . . - X : ' . " - • 

GOVERNMENT AGENCT RtOULATdRr COMPUANCC CMAHGE _ „ ^ 

Subtotal . -

. .Tax. ,._ ... ,. .,• .., 

Total - i • • - V - -

QUANTITY SHIPPED 

• . ' 

• . . . : : i , - : ' : . ' - - = • , : : .• 

-.:. - • • r.,-- 'A^:- -• . 

'•-•:. •; . : :• i i ••:• -',; - / " i i " V l ' 

UNIT 
COST 

• ' , . . ^ -

: ' - - • • . • • - . • 

. . -X . . . . . . . ' 

• ' " : ^ ; ; : . ' - • ; • - , : 

:.-. - - : - . . : o : V--

u 
N 

1 

T 

AMOUNT 

~ 

EQUIPMENT 

n 210 Pressure.Test/purge' O 220 Cool down D 230HeBenetBtion , •, ,p,240Dryotl t ' .TiD. 250Saltdoriw ; ^ ;.D :270Pipeline , : • 280ShipPurge 

UNIT1 TYPE UNIT2 TYPE UNITS TYPE UNIT4 TYPE 
Unit No . S l y p e :: .> '-- :--:^-s± U Vi;^ 

Date&Time Started -'"•'" * • - - - - - > - . 

Date & T ime C o m p l e t e d 

TOTAL N2 UNIT H O U R S 

Rate S C F M 

T 0 T A L N 2 U S E D ^ - - - ^ s • ^ ' • ' •:••;: ' -

' 5 ; 3 5 # 5 i ^ i -

• y ^ ^ f & ' ' 

^i/'iZ 

O^.'K/^ 

j ^ a o 

/if- 6'3 

J-s->;^v 
/ 7 t f J -:fC'^/ ,.. • 

•-/*r. i«=a^ . • C C ^ : ; . ^ - : 

. • : - ' . . : 

_ 

; . v . 1 ; - I - . ' : - ' 

: \- - ' ; ; 
; ; . : n . ; ' r v - -b:; 

. v , ^ . ; , . . . • • - . : . . 

c ' o r : '.l ::-.T3j 

". ••'-: • : . • : • • . . M . , ? : 

... .... .....' 

.'.-^::U'r-r:-:—z < / - ' - - • - • i^-'-- '--.- ' 

. • j j i - - ; . ••;;• -.•.•-.. 

.... ,,. ..- . . 
• f-vi;-^ 

-.n, ..;. 

.-. 

. ! ^ * : : : : • • : , . - . 

EQUIPMENT MILEAGE 
Roundtrip Miles From: Z:A'^<d-' 
TOTAL CHARGEABLE MILES 

Roundtrip Miles From: 

f^a X N o ; of Units / - ' '/^ ^ > . A ^ / V 

TRANSPORT MILEAGE AND TIME 

TOTAL CHARGEABLE MILES X No. of Transports 

Total Transport Time On Site 

Total Chargeable Transport Time 
I hereby acknowledge that the above information is correct, and the services have been completed. 

Authorized Signature rs'-'y^i-^-

Big Three Operators: ^ / f :>-xr / / / ^ r ^7^^ 

Title Date /'.'-, Remarks: hCr/- ^y^-.- • ^ /,-._-__, ^^.J, 

•J / 1 / y / 

^ ^ - » - ^ • ^ / / v , ' ^ 
Big Three I.N.S. Representative 

HER 00470 3 



•" J j ^ 

JOB \VORKSCOPE/BI^':AKDO\VN 

JOB NO: . 5 0 ^ I CUSTOMER:. 

FOREM>^: 

LEADMAN: 

JOURNEY: 

S/T. 

orr_ 
S/T_ 
O/T 

g @ 38.00 
@ 53.25 
@ 35.00 

^_ @ 49.50 
Srr Jf^3if @ 32.50 
O / T ^ @ 45.75 

B.V11CE: 

S^Sh'SO /jo^'^'^ 

DISPOSAL: 

WATER: 

MATERIAL: 
STOCK: 

EQUIPMENT: 

Slop Oil. 
Water 

ARRIVED:. 
PRODUCT: 

@ .60 
.35 

Plus 25% 
3 3 - ^ 5 ' P l u . s 2 5 % _ l : a ^ 

Compressor 
Air Movers 
Forlililt 
Tugboat 
Steumrig 
Viicuum 
liiind Hose 
Weld Machine 
Chert7picker 
Cmnc 
3" gius pump 
2" strip pump . 
Buttc'rworth 
4" Elect Pump 
Cutting rig 
H:iul'Out . 

a 
^ 

_ ^ 

A. 

@ 4H.00 
@ 5.00 
@ 30.00 
@ 100.00 
@ 100.00 
@ 30.00 

12.00 
15.00 
70.00 
130.00 
IH.OO 

@ 

@ 
@ 

15.00 
10.00 

15.00 
K.OO 

piioo.oo 

COMPLETED:. 
LOAD: 

TOTAL INVOICE: 

5.00 per I.OOO giils. ' 

4 3. DP 

\ SLO.CD 

ID.PL 
3(o.D0 

^ )lo-Cm 
19.0.00 

Dl^P.Vl^TKD:. 

AM^ 

HER 00471 



EiEllSll iR^^ 
MARINE SERVICES CORPORATION 

Strength through environmental awareness and customer sen/ice 

P.O.Draw6fO , Office (409) 233-6371 
Freeport, Texas 77541 Fax. (409) 233-6375 

EQUIPMENT HOURS USED HOURLY RATE TOTAL PRICE 

:oMPRESSOR .<^ )^ ̂  : r > 

MR MOVERS 2 ^ • '-'^'-•'^r'''''^^'-.. 5.00 

ACUUM j5 _ .'' ; ••"20.00 

0!LER , ..-. 80.00 

-;-\D HOSE ^ % 10.00 

'.U'T̂ TERWORTH " 10.00 

•;" STRIP PUMP . ^ 12.00 

••" DIESEL PUMP • /n U.OO 

;" ELECT PUMP ^ '"''"" . 15.00 

lANE 130.00 

- "̂ -RRYPICKER 50.00 

-ORKLIFT 20.00 

:UC BOAT 80.00 

1 

ELD MACHINE ' 15.00 

UTTING RIG ' 8.00 

ORK BARGE 35.00 

-AUL OUT ''"1: ' . .̂  1100.00 

••••'•A; i A".: : -• v ' ^ • " 

• ' • ' - - - . . - " , • • . „ . . . . 

v\T E: . C ^ A^- P/C JQR N0:.-5~g'^^/ BARGE NAME: /^/Z^^^K^ 

HER 00472 



MARINE REPAIR . 
ORDER No. _ 5 l i t 

HERCULES OFFSHORE CO. 
M A R I N E OPERATIONS F A C I L I T Y 

INVOICE NO. . 

CUSTOMER P.O.. 

D 
A 
T 
E 
i 

• TA 

ARUIVAL 

COMPCKTION DATS 

-." f.?^ua 
LOA - ' n, .- WIDTH 

CONCMAN 

t.ABT PNOOUCT 

Y E S n 
GAS FREEING j r CERTIFICATE REQUIRED 

HAUL OUT FOR INSPECTION AND REPAIR Y E S Q 
f 

ON WAYS DATE: 

ON WAYS DATP: 

Y E S Q 

NO D 

N O Q 

•iLuiNo wcrSncts — 

CITV AND ITATK 

i^UiHt kuii^kK 

B/T AUTHBHUIB Ml 

STOCK MATERIAL D Y E S Q ^ I O 

IF YES, COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES. LIST Q Y E S Q N O 

ITEM NUMBERS 

' JM^^/^T/- ,\^in(^) ^^^^ ^MJJ /7/^og^^. .,p^ 

7 

10 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed:. Date: 

HER 00473 



MARINE REPAJR , , 
ORDER No._nIjyJ 

HERCULES OFFSHORE CO. 
M A R I N E OPERATIONS F A C I L I T Y 

INVOICE NO. . 

CUSTOMER P.O.. 

D 
A 
T 
E 

COMPI.KTION OATK 

..AM. T y O , J 

LhST PMODUCT 

GAS FREEING ^ ^ ^ 

K T A 

IKI 
WIOTM 

CERTIFICATE REQUIRED 

HAUL OUT FOR INSPECTION AND REPAIR Y E S O 

ON WAYS 

ON WAYS 

•ATE: 

DATE: 

Y E S Q 

NO D 

N o n 

N A M K / / ) 

/ 

BlkLINQ A D b i l K t t 

CITV AND STATV 

•RWSNTTIDireSir-

W8IIK AUTHBtlllD I T BTn; 

Y^. VC-MAJ^ 
B;T AumsmxiD iv 

STOCK MATERIAL D Y E S Q N O 

IF YES. COMPLETE STOCK MATERIAL TRANSFER TICKET 

OUTSIDE SERVICES 
IF YES, LIST Q V E S D N O 

ITEM NUMBERS 

LJAh/yffgj/- / ^c / ry . ^nd ^Mj j nr^c^^j^ ^ ^ 

o 

10 
•̂ 1 

THIS SHALL SERVE AS YOUR AUTHORIZATION TO PROCEED WITH THE ABOVE. 

Signed: Date: 

HER 00474 



SliunQih tluouQh etpmlcitcc, viiuifjiiiciil. knuvf-hOM 
P.O. Dfawu/O Oni<:i!:|<103i 233 0371 
l-'/ujpuri. Tiij(aii77G'41 ^ f i .« : ClO'Ji lO i -a i iVC 

FINAL CHECK LIST 

DATE: Zr- /y-fO^ 
r 

12LND NUMBER CHECKED 

C..\'V\>. VALVE NUMBER CHECKED 

I'LUCS NUl-IBER JHECKED 

cP-

J ^ 

z 
CJinCK VALVE NUMBER CHECKED / ^ 

^REPLACED GASKET 

_REPLACED GASKET 

^REPLACED PLUG 

REPLACED GASKET 

DJ.EPWELL BLIND" NUMBER CHECKED ///A REPLACED GASKET 

nELOV; DECK CARf 0 PIPELINE BLIND NUMBER ^4- REPLACED GASKET YES 

DELOW DECK CARGO PIPELINE BLIND RE(-!OVED YES NO --

CLOSED BY C^laK 

YES_ 

YES_ 

yES_ 

YES_ 

•YES_ 

iKET 

NO 

NO: 

NO 

NO 

NO 

YES 

- ^ 

^ 

NO 

DRIP PANS VALVES: 

DRIP PANS COVER; CLOSED BY r a-<^ <; 

COM'J'AINMENT AREV PLUG OR VALVES; CLOSED Y^HA//^ 

AIR TEST CARGO. LINE - 40psi - USING SOAP 

.•SIGNATURE OP TESTER: ^(^<i^^ &^<' 

WITNESS; 
-7:P' \w<U^<^ • t 

% 
% 

* CHECK VALVE CASKET WILL BE REPLACED 
- AIR TEST IS LAST THING TO B^ DONE BEFORE RELEASING BARGE. 

HER 00475 



VESSELS 

l40'n-liJ5-J2-J 

DECLARATION Ox' INSPECnON 
PRIOR TO BULK CAilGO TlLvNSFEIt 

\ 

TRANSFER FACILITY 

LOCATION FREEPORT TX. 

Th»'foUowlntf Ust Toltn to r«rtiuirtm«nts sst fortli In daHal In 33 CVR Ija.lSO xnd -to CTR M.35-30 (i)rlntod 
on ruvurta). Tr'. ip4iCM »d3«CiJnt to Uems on the lUt aro provided to indltiitn ihai th\i dncallnd rB,<iuljr<smtnt ILM 

1. Co£Qniimlc«don Systam/Laajfuitga Fluoncy (136.120) (m) (p)) 

• Z. Wu-ninff SlifW ind red Warning Slgnnla. (38.35-30) 

3. VeA««.U Mooriagj, (15«JL20 (•)) 

4. Tru^ar Syxtiun AlitpuaeaC (UM.120 (d)) 

5. Trw^«r Syireeis; uniuod componwto. (1M.120 (e)) 

d. Tnmlor Sy»t»m«; flxpd piping. (188.120 (f)) 

7. Ovftrtjoird Dischsrjes/So* Suction VlJvte. (lBd.120 (i'J) 

8. U.(M9S or LoAainji Annf eondiilftn. (1M.120 (If) (lSdJ.'?0) 

0, Hoi^: lonrtli «ad support (154130 (b) (c)) 

10. CowiiCtLoaji (IMJaO) 

11. DbduTS* C^Otlnm*at ateUac (12&I20 (j) (I)) 

IX 3«aps>a» or Dittos. (lJWUa*(k)) 

13. }£aiAr(i»iaa? SblUbMK (1^120 (&> 

•• 11. sut^nir Wutc Â T*twriTMtifi>T. OsOJSVn 

• 10. fitrv* or Opoa S l u u * (SXUIMO) 

ir. Ll<thtin< (jRinsJit to nmiirti). (1M.120 (0) 

• 1& &iito SfiioVtui Sp«*;w. (31US^} 

IB. Spin ajud B>>«rK<kiu7 &bjat<la«m pntctidnriu. (154.120 (q)) 

20. SuUdont .-NusuiDoL (lM.12a (o) (i)) 

ai. IWniifiir Couftfwod. (15&120(u)) 

•iX A ĵrvxumint to bâ Jn trjmiior. CIM.120 (r)) 

I do curtUt thak I l u w ptja*oti*Uy la«p6c»*d: tid* facility or vo«i*l with roferooc^ ti; th« rwiulrkiwnu vruiUd 
OA ruvMi-M iud. UuJC oppa<lt« eiiCli at ihaot Lluvat IKJICMM tiuiL Ui« rô ^uliuliuu hiav* \HM: cu^i^U^ wiik. 

DKUV^ERTH 

; \ ^ . 
i -^ 
, - ^ 

-^^ 
X 

X 

/ 

v^^ 
- ^ 

^ 

y^ 

NIA 

N}A 

N)A 
• ^ 

^ 
X 
r ^ 

y^ 

y^ 

/ ^ 

RKn^rvii:i'[ 

1 ^ 

1 ^ 

' ^ 1 ^ 1 
/^ 

1 -̂  
^ 

\ / 

/ 

^ 

/ 

/^ 

y 
N/A 

N/A 

N/A 

" • ' • ' ' ^ 

^ 

y-^ 

-^-^ 
/ 

Pofwm In ChATga D«llv«rlnit Quit 

" Uttlw lad W*!ful»Uoi£L» for T*nk V«4««Li. 

FUEL PERSON 

TCim li DAIM 

ĝ:> / ^-^-^^^g-^-x^^ 

HER 00476 



JOB N O . _ < " g ' / V / 

JJAKUt CLEANING REPORT - . 

ETA 

BARCE NO. ZZ-//-/:^//^' 

CUSTOMER /? A C /^ 

PRODUCT (^,^Ci'Ol-^'£AJ:/(? 

DATE/TIME KMKX\KL,/r^^^c^^:^.^^^^A-

DATE/XIHE STARTEDo^,^^<^ ^ 

DATE/TIHE COHPLETL'.;g-'̂ :,_ĝ  ., 

/MOUNT STRIPPED_^a-c) 

CLEANING INSTRUCTION BY: ' " ' 
• Y • - - • * ' - ! : — : 

COMPLETION SCHEDULE BY; pA^c^y^ />Pfrr^ 

OVERTIME AUTHORIZED BY: 

BARGE IN'SPECTED BY: 

BARGE RELEASED TO: 

4^./^*<i^--'^ DATE/TIME: 

DATE/TIME: 

DEEPWELL OPENED: YES ;^^N0 CLOSED BY_ NEW GASKET YES NO 
BELOW DECK CARGO PIPELINE: BLIND OPEN YES NO CLOSED BY, NEW CASKET 

CLOSED BY DECK CHECK VALVE OPENED: YESyj^ flq__ 

DECK HEADER BLINDS OPEN; y^tx^^ INSPECTED BY CALEB BRETT 

DECK HEADER DRAIN PLUG OPEN: YESj^'lO, ĈLOSED BY t^,<^ 

YES 
NEW CASKET 

YES NO 

VAPOR RECOVERY HEADER OPENED: YES NO 

RUST SCALE: ^^ WO WASHED OUT 

_CLOSED BY y&^^ 

BUCKETED OUT 

NEW GASKET 
YES NO 

NUMBER OF CARCV TANKS yJ3 

CONDITION OF CARGO VALVES CKofL^ 

SLOP TANK STRIPPED: =;YES_j^^^^_Nq_ 

DRIP PANS STRIPPED; :YES_;x->-*^q_ 

WEATHER: TEMP 9^ RAIN TOG HUMIDITY OVERCAST CLOUDY CLEAR 

PIPELINE WAS;jED;^^»: PIPELINE BLOWN \^J^ TNqPTyMT:-n By ̂ ?\TPR RRF!TT_ 

BOW RAKE CHJCKED: YES ~ ^ m STERN RAKE: 

voms: 
YES. 

YES 
SLMPS INSPECTED 

NO SAFETY EQUIPMENT USED: 

:""̂ 'J ••• ' /N 0 T I c E • 

All barges cleaned- for BASF will be inspected by Caleb Brett. The inspector will 
have paperwDrk for the Hercules foreman in charge to sign. The forman will put 
two copies in the document mail box. One copy will stay in the mailbox, and the. 
captain of the tugboat that is picking up the barge will not be called until 
inspection is ooirpleted and "î î cumentation is in the mailbox.' If any problems, BASF 
logistics representative must be contacted. 

Inspected 5 ,̂  /(&- / 0 4 if;V • \'4oO 
0̂ 1 mo Tn 

.-\4l£> 
Time Out 

Inspected B^ ry 
NO BASF BARGE THAT HAS BEEN CLEANED WILL BE RELEASED UOTIL CALEB BRETT HAS SIGNED 
TME RELEASE PAPERS. CALEB BRETT WILL BE GIVHJ A COPY OP THIS FORM. 

o) 
HER 00477 



Inchcape Testing Services " 
Caleb Brett 

TIME LOG 

YOUHREftRENCe 

OUR REFERENCE 

: 

H 

• ' , ( - ' . 

DAY 

i ..' 

^ 

. 

HOUR 

r^)>:5 
1 - T S O 

h / GO 

I'i i S 

Ml^o 

1 PRODUCT/CARGO 

1 N- Kufhi'^ivo.i 
K)R1AEBMINAL 1 DATE 

EVENT 

X-cJ'-:)! y-'- \ •̂̂  iMe!, ( i r . o 

J._,vi '>iJ;"e"l •- c |A» r i M T ' - J ' 1 ' - ' ' • • 

L > o f A r . \ r i\J<'-r .:•; r"i,-.<'CA~ Kw'T- , • ' . . - • ; 

C' Q^.^/•>i'-^ r:-' \"y-'>^uc )-^i^i"T ,..> .. ; , , . .• 

T Ap-^ <? ou- - V L C o iK 'j'r^ V -

t> 

. 

• . 

t 

' l 

' 

-

^ 

\ 

' 

'^-^ C -rS. 
FOR CALE3 BRETT 

HER 00478 



Inchcape Testing Services 
Caleb Brett 

VISUAL TANK INSPECTION REPORT 

YOUR REFERENCE 

OUR REFERENCE 

ETt-\\o\ 
PRODUCT/CARGO 

K\'e>. Li\f\MO 
PORT / TERMINAL , 

'^cisxXe>-fp.f t{yjiix'J'i ^ - l?i-'i<^ 

Tank Number 

Tank Coating 

Last Cargo 

Second Last Cargo 

Third Last Cargo 

Time/Date Inspected 

Visual Cleanlines^^Accepte^Rejected* 

Reason for Rejection 

\,^^?.o:^.^\•:. 

v w U S i f ^ i 

C:N|C.IO 

C . ^ c l o 

d v c i o 

"j-l '^M^C \ 4 \ S 

' • 

p\cijT^;^H^mu^jMw^mf'ftmm^mm^^mmtm%\&^^^^^^ 
Method said to 
have been used 
to clean tanks: 

TK#1.7 3 
l i t 

TK# 

TK# 

TK# 
TK# 

TK# 

TK# 

/iU 

^ i ^ r.'». 

. . •; -' /.--'.'j/'-A^rt?.^-.;-^'-^3?'fy>'x°^^?d\#;'-y#^^-^^'f'^?^^.>^"'-^- • •, H ^ ^ , *< « » f»* X 

\ \Si"; 

Information regarding previous cargoes, tank coating and cleaning method was obtained from vessel personnel and cannot be guaranteed as accurate by Caleb Brett 
U.S.A., Inc. and no liability can be assumed for errors resulting from improper information supplied. This report, of necessity, is based on such information. 

* The cleanliness of inspected tank(s) is/are based on visual inspection of tank surfaces and line system at accessible areas only. This document does not cover 
the cleanliness of tank surfaces and line system at inaccessible spots and/or possible release of components of previous cargoes during loading, discharge or 

5 transport of the cargo in question, for which the vessel is fully responsible. Suitability of tank coating for intended cargo mustbe guaranteed by vessel's owner 
•or by suppliers of the coating. ' ( • !•'• Oc • l'''^ - — T ^ ' 
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CYCLOHEXANE, S8% 

EXTREMELY FLAMMABLE • VAPORS MAY IGNITE 
EXPLOSIVELY. POSSIBLE ASPIRATION HAZARD. 

DANGER: CONTAINS BENZENE - CANCER HAZARD. 
Benzene is a known human carcinogen - overex­
posure may create cancer risk, blood changes or 
chromosome changes. Benzene has caused fetal 
death in animals. 

PRECAUTIONS: 

Keep away from heat, sparks and flame. Keep container closed. 
Use with adequate ventilation. Avoid contact with eyes, skin or 
clothing. Wash thoroughly after handling. Launder contaminated 
clothing before reuse. Do not swallow. May be aspirated into t h ^ 
lungs. 

FIRST AID 

In case of contact, flush eyes with water. Flush skin with water for 
15 minutes, if inhaled, remove from exposure. If breathing is dif­
ficult, give oxygen, seek medical attention. If swallowed, do not in­
duce vomiting. Seek immediate medical assistance. NOTE TO 
PHYSICIAN: Gastric lavage using a cuffed endotracheal tube may 
be performed at your discretion. 

FOR ADDITIONAL INFORMATION, SEE MATERIAL SAFETY DATA SHEET. 

MANUFACTURED BY 
PHILLIPS 66 COMPANY 

A SUBSIDIARY OF PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OK 74004 

UNITED STATES OF AM ERICA 
FORM l?-ii;:;E i;-d9 
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; l l r t L i w U i u E A^cP. iC/ i LL f i r ^bRAl ICN PA; 
P. C . t o ^L'il 

H C u i T C N . I > 7 7 2 5 3 

M A T E R I A L S A J - E T Y C A I A 5 h E E T 

i - G E N E H A L i N f - C H f A T l L N 

HkULLLT ^A^.E M I R L G E N . Rt hR i G £*< AT £ C L K U l C 

EffcKGENCY U L E P h C N E hC. 7 1 3 - d 6 p - ' J 3 U 2 
f -ANuhACTLRth i ) NA^'E A i K L l C U l b E A M t R i L A C L R P . 
[RACE NAMfc/SYNCNVA'S L l t U l D N i l K L G t i N I L I M 
L h c M i C A L NAfE A N L iVNuMfHS 

N i T R L G E K i R E f R l G E R A f t U L I C U I L 
R E V i S l L N L A T E : G t i / 2 ^ / ' e S PkUCUCi I t . UiN 1^77 FCRFLLA N2 
C h t W i C A L F A M L Y INERT GAS CAi, NUHBER 112i-2i~-7 

* * * « * « * * * « SECI ICN NCTE3 « • - ? » • * * » • * * 

("'SLS INFCRf-ATICiN NLMdER: ( 7 1 3 ) ti9c-2i4C 

I I - h A i : A R u G L S I i N G R t C I E N I S 

hAZARCCG5 FIXTURES C f L I w L i C : i AND GASES C/C ILV 

N i l R C G E N ICC *•'> 
• « NCNh bSTAdL lSHEC 

i l l - P h V S I C A L D A T A 

E C i L l N l i FCINT - 3 2 C . 4 ^ ( - I < 5 5 . c C J <i i A IN 
SPfcCi i - IC GRAVITY ( h 2 0 = 1 ) : 0 . a U 8 3 i 8LILING P T . £ 1 AT(«« 
\tAfLH PRESSURE N/A 
PEKCfcM v C i - A T i L E B> VLLLME iC/Oi N/A 
CtNSATY bC.4>J L a / C o i-T a S U l L i N G P I - a 1 A I (̂  
EVAPCRATiLN RAlt N/;i 
SCLUBiLITY IN WATER N/A 
MATtRUL AI NCRf^AL CGNCITIUN LlCUliJ 
EXPANSILN RATIG ILlColC TC GAS) 1-056.5 

/APPEARANCE AND CCLR 

C C L C H L E S S . G C C R L E S S GAS 

I V - F I R E A N D E X P L C S I C N h A i . A P L L A T A 

FLASH P C I M N/A 
FLASH P L I M (i^ElhCu USED) 
FLAf'.NAblLlTV LIMITS IN AIR (0/0 BY VCLJ LCwth N/A C P P E R N/A 

EXTINGClShlNG fELIA 

MATtPlAL IS NCNFLAr'MABLE- NITRCGEN NEITHER EURNS NCR SCP-
FCRiS C G ^ H D S T I L N . USE EXTINGUISHING MEUIA APPRCPRlAlc rC« 
SLRRCCNUING HIRE. 

SPECIAL FIRE l-iGHTlNG PROCEDURES 

NLNE. NITRCGEN *»ILL ACT AS A SifPLt ASPhrXlANT IT II CIS-
PLACEi OXYGEN. LitUID NITROGEN nHcN SPILLED nlLL VAPCRI/h 
RA>>lLLY CAuSiNG A VAPOR CLOUD THAT hILL CREATE AN CXYGEN-
DEFICitNT AI^'GSPHtRt. tVACUATE THE AREA CH THIS VAPOR CLOUD 
UNLESS i^cfiHiNC SELF-CUNTAINED BREATHING APPARATUS-
• 

LNUSOAL HIRE AND EXPLOSION HAZARD 

CONTACT oITH "CGLC" LICUID CR oASECLS NITRCGEN CAY CAUSE 
HRU^ilEITE- VlSiElLITY '̂A Y t3E OESCoRED IN THIS "VAPCR 
CLLCL". 

ALlCIGi\ I ] iCN Tt^'PtRAJURt : N/A 

HER 00482 
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AIK LIQUIUE AHEKICA LCftPLRA I ILN .. PAG* 
p- c. tiC/ JU4; 

HCUSILN, I> 77253 

M A T E R I A L i A E t l Y L A T A S h E E T 
PRCuUCI NAME ^i]RuGE^, REFKIGERATEO LlLbiJ 

hi.tClRii.Ai. CLA53 IFICAI ION: NGNHAZARLOLS 

H E A L I F h A Z A R c C A T A 

IhRtihCLL Llfll VALLE ^C^t EilAbLIShEC 

LNU:iUAL Chi'.CMC ICAlCin *i)tE LVERtAPCSURt SECIICN* 

CAftLUCbtMCITY NCI LISTEL EY lARD. M P , LShA 

RLbTtS Cf t/PL5GRE INhALATICN. EYE/SKIN LCMACT 

EFFELli GF CVERE/PCSLRE 

MThLGEiN IS NCNTCAIG. HUT MAY CAGSE SorFGCAlIGN BY DIS-
PLAGl^li THE GXYGEN l!\ THE AlH. EXPC5UKE TG 0/YGEN-DEF iC i EM 
AIMGbPHEhEi '̂AY GAuSt DIZZINESS, NAtSEA, VCMITIKG. O l M M -
SHcb ^'ENTAL ALEHlNEiS. LOSS CF GONSC IGLiSiNESS. ANU OtATh. IT 
SHLGLL EE REGLGMZEC THAI GuLLAFSE AND ASPHYXIATICN NAY 
GGGLR wIIhGuT E/PERIENGING ANY GF THE AcCvE SifPlLfS. PRC-
LGNGEG tiHEAThlKij CF VERY GGLU ATMOSPhEKES CAN CAbSE LGNG 
CAMAGE ANU hYPCIHERMIA- FRGZtN IISSUES. CAUSEC BY FRGSTEilE 
ARE PAINLESS ANG APPEAR *AAY WlTFi A PGSSIdLE YELLC* GCLCh. 
ThfcY .«1LL EECGf̂ E S«GLLEW. PAINFuL. ANO PRi.NE TC INFECT IGN 
•»h£N THAhEG, 

TG/ICCLCGIGAL PRCPERTIES-

MTRGGcN IS A SIMPLE ASPhYXIANI. 

GGMAGT rtlTh CGLG LlCUIU OR PIPING MAY CAUSE GGLD CONTACT 
BLRNi, "FKCSIbllE". 

ENEKGENCY AND FIRST AlC PKCGcUijRES 

PfcMSGN:> SUFFERING FROM LACK GF CXYGEN ShCULO ri£ MGVED IMC 
FRESF AlR. IF ViCIIM IS NCI 8*i£AIHING. AGNINISTER ARTI­
FICIAL REoPIRAlIGN. IF BREATHING IS DIFFICULT. ACMIMSIE/v 
CXYGtN. CBTAIN PRCMPT MEDICAL ATTEMiCN. 

SELF-CGNTAINEG bKEATHING APPARATUS MAY £E REWUIKED FCR KES-
GUE wLKKEhS. 

IF CCNTAGT «iTh GRYOGENIG LIQUID NITRGGEN FAS CAUSED FRGST-
eiTE, DC NCT HUE THE AFEECltD AREA, AS TISSUE CAHAGE MAY 
GCCUR. FLUSF THE AhFECTEU AREAS «iIH «ARM «AItR. DC NCT 
GiE FCT AATER. GETAIN PROMPT HELICAL AITENTICN. 

V I - R E A C T I V I T Y D A T A 

STAElLlli SIAcLE 

GGNDI IICNS TC AVGIC 

NCNE. 

INGuMPAlAElLI lY (MATERIALS TG AVGID) 

NCNt. 

HAZARLGLS GtGUMPGSI I iCN PRuObCTS 

i\ G N E . 

HER 00483 
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-AlK LlwUluc A^!ERiCA LChPCRAIION FAGt 
P. U- B O 3C47 

HCuSTCN. TA 77253 

M A T E R I A L S A F E T Y c A T / i S H E E T 
P K G D U t I NAfE M I R C G E N , REER T GERATEu L i t U l i J 

hAZARCUUo PULYNERIZAIiCN HJLL NLT CCLLR 

CUNDITILNS TC AVCJi. 

NCNE. 

V I I - S f l L L C R L E A K P R C C E C U R E b 

5TEPS TL EE TAKEN IN CASE MATERIAL IS RELEASEL CR SPILLED 

EVACLATE ALL UNNECESSARY PERSONNEL fRGy VAPCR CLCUU AREA 
nhtRt AN CXYGEN-CEFICiENI AIMUSPh£RE IS PRCBABLE. ShLl CFF 
MTRCttN SuoRCE IF PGSSIBLE- AvCiL CUNTACT i.iTF LlOUlU 
MTRLGEN LR ITS COLD 8CIL-GFF GAS. TC INCRtASt RATE CF 
E V A P L H A U U N SPRAY WITH LARGE Af^CuNIS LF nATER FRCN UPhlNC. 
IF LEAKING FRCH CCNTAINER GR CCNNECTICN, CCNTACT TFE CLCitST 
alb IhREt INEUSIRIES LCCATIUN. CR »CLR SUPPLltR. SELF-LCN-
TAlNtL BRcATFiNG APPARATUS wILL EE RECUIRED IN OfGEN-CEFI-
CIENI ARcAS SuLF AS NITRLGEN V^PCR CLUUCS. 
• 

k«ASTE uiSFLSAL ME TFCC 

DL NLT AIIE^PI TC LISPOSE uF RESIDUAL L,^ UNUSED CUANTITIES. 
RETURN JC YCLR SUPPLIER FOR DISPCSAL. tCA E^'tRGENCY CiSFC-
SAL, ALLUh LKUIC NITRGGEN TO EvAPCRAlE IN A «tLL-¥E N T i L ATED 
CUTuCCR LCCAIKN. 

V , i l i - S F £ L I A L P R C T E C T I V E I N F G R C A T I C N 

RESPIRATURY PRcTECTJCN (SPECIFY TYPEI 

USE SELF-CLM AINEU BREAlHINu APPARATUS CR PCSWIVE PRESSUnE 
AIR LINE BIIF MASK IN OXYGEN-uEFiCIENT ATMCSPhtRES-
RESPIRATCRS hlLL NCT FUNCTION. 

VENTILAIILN 

•SEE NOTES* 

PRCTLCTiwE oLCVtS 

LUUSc-FIITING ThcRMAL INSULA TEOyLEAlFiER 

EYE PRCTELIILN 

FULL FACE ShIELC AND SAFETY oLASSES ARE 
RECLM>'ENCEL *FEN FANULING N2 LItUIC 

CTHcR PRCTtCTivE EtLIPMENT 

LUNG SLEtvE SFIRI FOR LIQUID HANDLING. 
SAFETY ShCtS IF FANULING CYLINDERS. 

^«-***«»«** SECTION NOTES ********** 

AUctcAIE TO AVCID LGirttRING UXYGEN CCNTENJ TO dfLC*. 1S.. 5 * 
lUAYGEN-CEFitlEM ATMOSPHERE). 

LOCAL E>hAUST. YES 
MECHANICAL; YES 

I X - S P E t l A L P R E C A U T I L N S 

F h E C A L I i O N S TC BE l A K t N IN hANCLlNG A N L SlCHlt^G 

HER 00484 



^ A i n L i Q u I C E A M E K i C A C C n P C R A T l L N P A o c 
P . C , eC>. 3 C A 7 

H C U S I O N . IX 7 7 2 5 3 

M A T E R I A L S A F E T Y C A T A S H E E T 
P K L L U C T NAMt M l i ^ C G i i N . REE R I GER A 1 1 C L i C L . i C _ 

S f C R t AiN-C U:)C rt i l h A D E C U A I L V E N J I L A I I O N . C O ^ T A i ^ f c R S S h C U L C 
He i l C H E C o P R l G M AND EIKMLY S E C L R E C TL PREVENT F A L L I N G CK 
E t i N t K N C C K t b C V E R . P R U T t i - T C C ( \ r A l N c f t S t-RcM P H V i i C A L GAM-
^ b f c ; uL N C i C R A G , R O L L . S L I D E . LR D R C P . b S E A S L i l T A E L E FANG 
I K L C K F C R G C M A I N E R MOVEMENT. L i G G I D C L N T A i N E R S ik.E.' 4 L 
L Y L l N b t H S } h i L L VENT WlTROGEiN Li- I N T E R N A L P R E S S U R E B U I L G S 
L P f SC THESE C C N T A i N E R S SHGULu tit S T U R E G I N U E L L - V C N T 1 L A TEG 

« • 

C.G-I. LAEfci-lNG 

NGNf LAMM.AELE GAS - GREEN LABEL 

VALVE LLNNtGIiCN 

^^'j FLR LlGLlG, 5fcG FUR GAS 

LThER PRELACTIGNS 

LlwGio MTKLGEN E^CPANUS AT A RATIO OF cSo.3 TO I. ANC IF 
IRAPPtL IN A GCNTAINER OR PIPE, IT «iLL PRGUoCE tNCKMCLS 
PKL^iSuRti AhiCh WILL RUPJURE J HE GCNTAINER. ANY AREA l»J-.£R£ 
LlCUiG MTRCGEN CCULD dE TRAPPfcL MUST Bt PRCTECTEC flY A 
PREiSGKE RELIEF DEVICE. PIPING MUST BE DESIGNED FOR E>IRcME 
GGLC. MANY MATERIALS. SUCH AS CARBLN ilEEL, i.ILL BECG^E 
BRilTLt AND MAY FRACTURE hhtN EXIREMELY COLD. DO NOT ICuCH 
GCLL PIPING AS FROSTBITE M^Y OCCUR-

DGT FLACARCi NONFLAMMABLE GAS 

OCT PROPER SHIPPING NAME- NITROGEN. REFRIGERATtD LICUID 

MliGELLANECLS INFCRMATIONi 

FGRTFER iNFORMATICN ABOUT LICUID NITROGEN CAN BE FCUNC IN 
THE FCLLLhlNG PAMPHLETS POBLISHEC EY: 

THE COMPRESStC OAS ASSOCIAIICN (CGAJ 
1235 JEFFERSON DAVIS HIGHi^AY 
ARLi^GlCN, VA 22202 
t7G3J 'i7S—t3^I 

G-io.i: "GLMfCDIIY SPECIFICATION FCR MTRCGEN" 
p-i- "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-9; "IHE INERT GASES ARGON, MTRCGEN, AND HELIUM" 
P-i^: "SAFE HANDLING OF CRYOGENIC LIQUID" 
P-i4. "AGCICENT PREvENTIUN IN OXYGEN-RlCh AND CXYGEN-

CEFICIEM ATMOSPHE'rtES" 
So-^: "OXYGEN-DEFICIENT AIMOSPHERtS" 
AV-3: "SAFE HANDLING OF LIQUEFIED NITROGEN L ARGCN" 

NFPA RATINGS: 
H E A L T H : 3 
F L A i V M A B I L I T Y - 0 
R E A C T I V I T Y : 0 

HMIS RATINGS: 
HEALTH: 3 
FLAMMAblLIIY: G 
REACTIVITY: 0 

CtRCLA R A T I N G S : 
HEALTH: 0 
HIRt- 0 
REACTIVITY: C 
PERSIOTANCE: 3 

LiSltD IN TSGA INVENTOrtY: YfcS 

HER 00485 



AlK L l w u l U t A M C K I C A LLRPuRAl ILN J-Auc 
P. C . eCA 3G47 

HCLSTLN, lA n253 

^ A I E « I A L S A F E 1,5^,^'- A T A S h c E T 
P K G D U C I NAME M l f t C G E N . REFR iGEf iA IED L U L i C 

T u . ' t P w r r i r i < ; A P F 1 V ."JATA SHEET I S CFFEft tC SCLELY fCR YCUR I K h C H f A I i C N f 
C C N ^ I D E K A U C N ; l U L f I G A T I O N . I N CCMPLIANCE - H H HAZARD CCf'ML.U L A T i L.\ ST^NJAKJ 
2S CFft i S C C . l i c C . A l i i L I C U l o E AMtR iCA C C K P . P f<CVlUF i NG h A h k A M l E ^ . E i l F t K 
EXPRESS CR i f P L l C L . 

HER 00486 



AIR LIOUIDE AMERICA CORPORATION PAGE 
P. 0- BOX 3047 

HOUSTON, TX 77253 
PURCHASE HRDER E6269 

M A T E R I A L S A F E T Y D A T A S H E E T 

I - G E N I R A L I N F O R M A T I O N 

PRODUCT NAME NITROGEN 

EMERGENCY TELEPHONE NO. 713-868-0302 
MANUFACTURERS NAME AIR IIOUIDE AMERICA CORP. 
TRADE NAME/SYNONYMS NITROGEN: NITROGEN NF 
CHEMICAL NAME AND SYNONYMS 

NITROGEN 
REVISION DATF: 08/24/89 PRODUCT 10- UN 1066 FORMULA N2 
CHEMICAL FAMILY INERT GAS CAS FAMILY 7727-37-9 

««**«*«**« SECTION NOTES «*****x--*«* 

MSDS INFORMATION NUMBER; (713) 896-2140 

I I - H A Z A R O O U S I N G R E D I E N T S 

HAZARDOUS MIXTURFS OF LIQUIDS AND GASES 0/0 TLV 

NITROGEN 100 ** 
** NONE ESTADLISHFO 

I I I - P H Y S I C A L O A T A 

BOILING POINT -320.4F (-195.3C) 3 1 ATM 
SPECIFIC GRAVITY (AIR = 1): 0.967 3 70 F (21.IC) Z. I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME (0/0) N/A (GAS) 
DENSITY 0.07245 LB/CU FT 

£ 70 F (21.1 C) f. 1 ATM 
EVAPORATION RATE N/A (GAS) 
SOLUBILITY IN WATER 2.33SCC/lOOCC H20 a 32 F (0 C) 
MATERIAL AT NORMAL CONDITION GAS 
EXPANSION RATIO (LIQUID TO GAS) N/A (GAS) 

APPEARANCE AND ODOR 

COLORLESS, ODORLESS. TASTELESS GAS 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

FLASH POINT N/A 
FLASH POINT (MFTHOO USED) 
FLAMMABILITY LIMITS IN AIR (0/0 OY VOL) LOWER N/A UPPER N/A 
EXTINGUISHING MEDIA 

MATERIAL IS NONFLAMMABLE. NITROGEN NEITHEil BURNS NOR SUP­
PORTS COMBUSTION. USE EXTINGUISHING MEDIA APPROPRIATE FOR 
SURROUNDING FIRE. 

SPECIAL FIRE FIGHTING PROCEDURES 

MONE. NITROGEN WIIL ACT AS A SIMPLE ASPHYXIANT IF IT DIS­
PLACES OXYGEN. IF POSSIBLE, REMOVE NITROGEN CYLINDERS FROM 
FIRE AREA OR COOL WITH WATER TO AVOID EXCESSIVE PRESSURE 
BUILDUP. SELF-CONTAINED BREATHING APPARATUS MAY BE REQUIRED 
FOR RESCUE WORKERS. 
• 

UNUSUAL FIRE AND EXPLOSION HAZARO 

HER 00487 



AIR LIUJIDE AMERICA CORPORATION PAGE 
P. 0. BOX 3047 

HOUSTON, TX 77253 
M A T E R I A L S A F E T Y D A T A S H E E T 

PRODUCT NAME N I T R O G E N 

PRESSURE CAN BUILD UP DUE TU HEAT AND CYLINDER MAY EXPLODE 
IF PRESSURE RELIEF DEVICES SHOULD FAIL TO RELIEVE PRESSURE. 

AUTOIGNITION TEMPERATURE: N/A 

ELECTRICAL CLASSIFICATION- NONHAZARDCdS 

V - H E A L T H H A Z A R D D A T A 

THRESHOLD LIMIT VALUE NONE ESTABLISHED 

UNUSUAL CHRONIC TOXICITY *SEE OVEREXPOSURE SECTION* 

CARCINOGENICITY NOT LISTED BY lARC. NTP, QSHA 

ROUTES OF EXPOSURE INHALATION 

EFFECTS OF OVEREXPOSURE 

NITROGEN IS NONTOXIC. BUT MAY CAUSE SUFFOCATION BY DIS­
PLACING THE OXYGEN IN THE AIR. EXPOSURE TO OXYGEN-DEFICIENT 
ATMOSPHERES.MAY CAUSE DIZZINESS. NAUSEA. VOMITING, OTMINI-
SHEO MENTAL ALERTNESS. LOSS OF CONSCIOUSNESS. AND DEATH. IT 
SHOULD BE RECOGNIZED THAT COLLAPSE AND ASPHYXIATION MAY 
OCCUR WITHOUT EXPERIENCING ANY OF THE ABOVE SYMPTOMS. 

foxiCuLDGICAL PROPERTIES: 

NITROGEN IS A SIMPLE ASPHYXIANT. 

EMERGENCY AND FIRST AID PROCEDURES 

PERSONS SUFFERING FROM LACK OF OXYGEN SHOULD BE MOVED INTU 
FRESH AIR. IF VICTIM IS NOT BREATHING, ADMINISTER ARTI­
FICIAL RESPIRATION. IF BREATHING IS DIFFICULT. ADMINISTER 
OXYGEN. OBTAIN PROMPT MEDICAL ATTENTION. 

SELF-CONTAINED BREATHING APPARATUS MAY BE REQUIRED FOR RES­
CUE WORKERS. 

V I - R E A C T I V I T Y D A T A 

S T A B I L I T Y STABLE 

CONDITIONS TO AVOID 

NONE. 

INCOMPATABIL ITY (MATERIALS TO AVOID) 

NONE. 

HAZARDOUS DECOMPOSITION PRODUCTS 

NONE. 

HAZARDOUS POLYMERIZATION WILL NOT OCCUR 

CONDITIONS TO A V G i n 

HER 00488 



AIP L I 3 U I D E AMERICA CORPORATION PAGE 
P. 0 . BOX 3 0 4 7 

HOUSTON, TX 7 7 2 5 3 

M A T f ^ R I A L S A F E T Y D A T A S H E E T 
PRODUCT NAME NITROGEN 

NONE. 

V I I - S P I L L O R L E ' A K P R O C E D U R E S 

STEPS TO BF TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

EVACUATE ALL UNNECESSARY PERSONNEL FROM AFFECTED ARFA. SHUT 
OFF SOURCE OF NITROGEN IF POSSIBLE. VENTILATE ENCLOSED 
AREAS OR REMOVE CYLINDERS TO AN OUTDOOR LOCATION TO PREVENT 
FORMATION OF OXYGEN-DEFICIENT ATMOSPHERES- IF LEAKING FROM 
CONTAINER OR VALVF. CONTACT THE CLOSEST BIG THREE INDUSTRIES 
LOCATION, OR YOUR SUPPLIER. 

HASTE DISPOSAL METHOD 

DO NOT ATTEMPT TO DISPOSE OF RESIDUAL OR UNUSED QUANTITIES. 
RETURN TO YOUR SUPPLIER FOR DISPOSAL. FOR EMERGENCY DISPO­
SAL, SECURE CYLINDER AND VENT SLOWLY TO THE ATMOSPHERE IN A 
WELL-VENTILATED -AREA OR OUTDOORS. 

V I I [ - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 

USE SFLF-CONTAINEO BREATHING APPARATUS OR POSITIVE PRESSURE 
AIR LINE WITH MASK IN OXYGEN-DEFICIENT ATMOSPHERES, 
RESPIRATORS WILL NOT FUNCTION. 

VENTILATION 

*SEE NOTES* 

PROTECTIVE GLOVES 

N/A 

EYE PROTECTION 

SAFETY GLASSES ARE RECOMMENDED 
WHEN HANDLING HIGH PRESSURE CYLINDERS. 

OTHER PROTECTIVE EQUIPMENT 

SAFETY SHOES WHEN HANDLING CYLINDERS. 

•**«#*«*** SECTION NOTES ****«*»*•* 

ADEQUATE TO AVOID LOWERING OXYGEN CONTENT TO BELOW 19.5 % 
(OXGYEN-DEFICIENT ATMOSPHERE). 

LOCAL EXHAUST: YES-
MECHANICALi YES 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

STORE AND USE WITH ADEQUATE VENTILATION. CYLINDERS SHOULD 
BE STORED UPRIGHT WITH VALVE PROTECTION CAP IN PLACE AND 

HER 00489 



AIR LiaUIDE AMERICA CORPORATION PAGE 
P. 0. BOX 3047 

HOUSTON, TX 77253 
M A T E R I A L S A F E T Y D A T A S H E E T 

PRODUCT NAME NITROGEN 

FIRMLY SECURED TO PREVENT FALLING OR 3EING KNOCKED OVER. 
PROTECT CYLINDERS FROM PHYSICAL DAMAGE: DC NOT DRAG. ROLL, 
SLIDE, OR DROP. USE A SUITABLE HAND TRUCK FOR CYLINDER 
MOVEMENT. DO NOT ALLOW THE TEMPERATURE WHERE CYLINDERS ARE 
STORED TO EXCEED LP5 F (52 CI. 
« 

D.O.T. LABELING 

NONFLAMMABLE GAS - GREEN I ABEL 

VALVE CONNECTION 

580 

OTHER PRECAUTIONS 

NEVER STRIKE A UELDIHG ARC ON ANY COMPRESSED GAS CYLINDER. 
REFILLING CYLINDERS WITHOUT THE CONSENT OF THE CYLINDER 
OWNER IS A VIOLATION OF FEDERAL LAW (49 CFR). 

DOT PLACARD: NONFLAMMABLE GAS 

DOT PROPER SHIPPING NAME: NITROGEN, COMPRESSED 

MISCELLANEOUS INFORMATION: 

FURTHER INFORMATION ABOUT NITROGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) 979-4341 

G-lO.l: "COMMODITY SPECIFICATION FOR NITROGEN" 
P-l: "SAFE HANDLING OF COMPRESSED GASES IN CONTAINERS" 
P-9-: "THE INERT GASES ARGON, NITROGEN. AND HELIUM" 
P-14: "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SB-2: "OXYGEN DEFICIENT ATMOSPHERES" 

NFPA RATINGS: 
HEALTH: 0 
FLAMMABILITY: 0 
REACTIVITY: 0 

HMIS RATINGS: 
HEALTH: 0 
FLAMMABILITY: 0 
REACTIVITY: 0 

CERCLA RATINGS: 
HEALTH: 0 
FIRE:0 
REACTIVITY: 0 
PERSISTANCE: 3 

LISTED IN TSCA INVENTORY: YES 

THIS PRODUCT SAFETY DATA SHEET IS OFFERED SOLFLY FOR YOUR INFORMATION, 
CONSIDERATION. INVESTIGATION, IN COMPLIANCE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900-1200. AIR LIOUIDE AMERICA CORPORATION PROVIDES NO WARRANTIES, 
EITHER EXPRESS OR IMPLIFD. 
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AIR L IOUIOF A.^FRICA CGRPURAriON PAbt 
P. 0 . BOX 30^7 

HOUSTON, TX 77253 
PUF.CHASE U K O E R 2Q2^O9^ HV 

• M A T E R I A L S A F E T Y D A T A S r < E E T 

I - G F N e R A L I N F n K ,M A T I iJ 'J 

PRODUCT NAME OXYGEN, REFRIGERATED L I U U I 0 

EMERGENCY TELEPHGNf NO. 7 1 3 - 3 6 8 - 0 3 0 2 
MANUFACTURERS NAME AIR L IOUIDE AMERICA CORP-
TRADE NAME/SYNONYMS L I O U I O OXYGFM ( l .OX) 
CHEMICAL NAME AND SYNiJNYMS 

OXYGEN, REFRIGERATED L I Q U I D 
REV lS IOr . DATE: 0 9 / 0 5 / 3 ' 9 PROOUCI I D . UN 1073 FORMULA 02 
CHEMICAL F A / I L Y OXIDIZER CAS FAMILY 7 7 8 2 - ^ 4 - 7 

«:*:«:**<c**^* SECTION NOTFS i=***4<- . * * *V 

MSDS INFORMATION NUMBER: ( 7 1 3 ) P,S6-2140 

I I - H A Z A R i ) O U S I N G R E D I E N T S 

HAZARDOUS MIXTURES OF L IQUIDS AND GASES 0 / 0 TLV 

OXYGEN 100 * * 
V* NONE ESTAfU. ISHED 

I I I - P H Y S I C A L D A T A 

SOIL ING POINT - 2 9 7 . 3 F ( - 1 8 3 . 0 0 ) S I ATM 
SPECIF IC GRAVITY (H20 = 1 ) : l . l ' + a BOIL ING PT L I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME ( 0 / 0 ) N/A 
DENSITY 7 1 . 2 2 LB /CU FT 

0. BO IL ING PT & 1 ATM 
EVAPORATION KATE N/A 
SOLUBIl ITY I N rJATER N/A 
MATERIAL AT NORMAL CONDITION L I Q U I D 
EXPANSION RATIO ( L I Q U I D TO GAS) 1 : 8 6 0 . 6 

APPEARANCE AND ODOR 

PALE BLUE, ODORLESS L I Q U I D 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

FLASH HUINT N/A 
FLASH POINT (METHOD USED) 
FLAMMABILITY LIMITS IN AIR (0/0 RY VOL) LOrtER N/A UPPER N/A 

EXTINGUISHING MEDIA 

MATERIAL 15 NONFLAMMABLE. USE EXTINGUISHING MEDIA APPRO­
PRIATE FO? SURRCiUNDING FIRE. 

SPECIAL FIRE FIGHTING PROCEDURES 

THOUGH NOT FLAMMABLE ITSELF, OXYGEN VIGOROUSLY ACCELERATES 
COMBUSTION. LIQUID OXYGEN, ^HFN SPILLED, WllL EVAPORATE 
RAPIDLY CAUSING A VAPOR CLOUD THAT wILL BE HIGHLY OXYGEN-
ENRICHED, WHICH CAN CAUSE MATERIALS IN THIS CLOUD TO IGNITE 
EASILY. EVACUATE THE CLOUD AREA AND REMOVE ANY IGNITION 
SOURCES. 

UNUSUAL FIRE AND EXPLOSION HAZARD 
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PRODUCT NAME 

A I K L 1.0 J I J F MMC 
P . 0 . 

HOUSTi N, 

K i C A 
B;JX 
TX 

C O R P O R A T I O N 
3 0 4 7 
7 7 ? 5 3 

M A T E R I A L S A F E T Y 
O X Y G E N , R E r R I G E K A T E , ) L l O O l O 

D A T S H E E T 

PAGE 

MATERIALS .vHICH DO NOT rijKN IN ilK '̂ AY BUKN IN CXVGEN-
ENRICHEO MMOSPHERFS WHEKE THE OXYGEN CONTENT EXCFci)S 21^. 
OXYGEN MAY FORM EXPLOSIVE COMPOUNDS ,̂ HEN FXPOSFO TO COM-
&USTI3LE MATERIALS OR OIL. GPEASF. AND OTHER HYDROCARBON 
MATERIALS- CONTACT ^ITH "COLD" REFRIGERATED LIOJID MAY 
CAUSE FROSTBITE. VISIBILITY MAY BE OBSCURED IN THIS VAPOR 
CLOUD. 

AUTOIGNITION T E-IPER ATURF : N/A 

ELECTRICAL CLASSIFICATION; NONHAZARDOUS 

V - H E A L T H H A Z A R D D A T A 

THRESHOLD LIMIT VALUE 

UNUSUAL CHRONIC TOXICITY 

CARCINOGENICITY 

ROUTES OF EXPOSURE 

EFFECTS OF OVEREXPOSURE 

NONE ESTABLISHED 

S'SEF OVEREXPOSURE SECTION* 

NOT LISTED BY lAPC, NTP, uSHA 

INHALATION, EYE/SKIN CONTACT 

CONTACT WITH LIQUin OXYGEN CAN CAUSE SEVERE FROSTBITE AND 
FREEZE BUKNS. PROLONGED BREATHING OF VERV COLD ATMOSPHERES 
CAN CAUSE LUNG DAMAGE AND HYPOTHERMIA. BREATHING fl02 OK 
i'.ORE OXYGEN AT ATMOSPHERIC PRESSURE FOR MORE THAN A Ft« 
HOURS MAY CAUSE NASAL STUFFINESS. COUGH, SORE THROAT. CHEST 
PAIN AND BREATHING OIFFICuLTY. BREATHING OXYGEN AT HIGHER 
PKESoURE INCREASES THE LIKELIHOOD OF ADVERSE EFFECTS WITHIN 
A SHORTER TIME PERIOD. EXPOSURE TO OXYGEN AT HIGHER PRES­
SURES FOR PROLONGFO PERIODS HAS BEEN FOUND TO AFFECT VISION, 
NEUROMUSCULAR COORDINATION, AND ATTENTIVE POWERS. 

TOXICOLOGICAL PROPERTIES: 

AT NORMAL CONCENTRATION AND PRESSURE, OXYGEN POSES NO TOXI­
CITY HAZARDS. HOWEVER, AT ELEVATED CONCENTRATIONS AND PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE ABOVE). 
• 

EMERGENCY AND FIRST AID PROCEDURES 

REDUCE OXYGEN PRESSURES TO 1 ATM AND/OR MOVE VICTIM INTO 
FRESH AIR. 

RESCUE PERSONNEL SHOULD BF AwARE OF EXFREME FIRE HAZARDS 
ASSOCIATED WITH OXYGEN-ENRICHEO ATMOSPHERES. 

IF CONTACT WITH CRYOGENIC LIOUTD OXYGEN HAS CAUSED FROSTBITE 
00 NOT RUB THE AFFECTED AREA. AS TISSUE DAMAGE MAV OCCUR. 
FLUSH THE AFFECTED AREAS WITH WARM WATER. DO NOT USE HOT 
WATER. OBTAIN PROMPT MEDICAL ATTENTION. 

V I - R E A C T I V I T Y D A T A 

STABIl i TY STABLE 

CONDITIONS TO AVOID 
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AIR L I J U I O F i iMERlCA CORPuRATinN PAGL J 
P. 0 . BOX 3047 

H O u s i r N , Tx np-^3 

• M A T E R I A L S A F E T Y D A T A S H E E T 
PRUDUCT uA,v|E nXYGGN, REFRIGERATED L I Q U I D 

r-i'-NE. 

INCLMPATABIL I TY (MATERIALS Tn AVf . IO) 

nXYoLN RFALTS FXPLOSIVFLY WITH ETHERS. ALCCr inLS. AND HYJkO-
CARBON MATERIALS. KEFP TiXYOFN CONTAINERS FRFt OF GIL AND/OR 
GREASE. 

HAZARDOUS UECO.-\Pf;SIT ION PRODUCTS 

NoNE. 

HAZARDLUS PGL Y'IF R I Z A T I FN WILL NOT OCCUR 

CONDITIONS TO AVCl i ) 

rJONE. 

V I l - S P I L L O R L E A K P R U C E O U R E S 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPIILFD 
EVACUATE ALL UNNECESSARY PERSONNEL FROM VAPOR CLUUD AREA 
WHERE.AN OXYGEN-ENRICHED ATMOSPHERE IS FORMED, AND ELIMINATE 
ANY SOURCES OF HEAT OR IGrJITIuN. SHUT OFF SOURCE OF OXYGEN 
IF POSSIBLE. VENTILATE AREA TO PREVENT OXYGEN-ENRICHED 
ATMOSPHERE. AVOID CONTACT WITH LIQUID OXYGEN OR ITS COLD 
BOIL-OFF GAS. TO INCHE^SF RATE OF EVAPORATION, SPRAY WITH 
LARGE AMOUNTS OF v.'ATER t-ROM UPVNINO. IF LEAKING FROM CON­
TAINER OF. CONNECT ION. CONTACT THE CLOSEST RIG THREE INDUS­
TRIES LOCATION, OR YOUR SUPPLIER. 
• 

WASTE DISPOSAL METHOD 

DC NOT ATTEMPT TO DISPOSE OF RESIDUAL OR UNUSED QUANTITIES. 
RETURN TO YOUR SUPPLIER FOR DISPOSAL. FUR EMERGENCY DISPO­
SAL, ALLOW LIQUID OXYGEN TO EVAPORATE IN A WFLL-VENTILATED, 
CLEAN {GREASE-FREE). OUTDOOR LOCATION. KEEP AREA FREE FROM 

. SPARKS OR FLAMES AND ANY HYDROCARBON MATERIALS. 

« 

V I I I - S P E C I A L P R O T E C T I V E I N F O R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 

NONE. 

VENTILAT ION 
NATURAL OR MECHANICAL WHERE liAS IS 
PRESENT — * S E t NOTES* 

PROTECTIVE GLOVES 

*SE£ NOTES* 

EYE PROTECTION 

FULL FACE SHIELD AND SAFETY GLASSES ARE 
RECOMMENDED WHEN HANDLING LIQUID OXYGEN. 

OTHER PROTECTIVE EDUIP"^ENT 
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AlK I D U r O b i M t R i C A CnRPOKAT I r.\i 
p . ( j . afJX 3 0 ^ 7 

HHUSTHM, TX 77253 

M A T E R I A L ^ A f E T Y t ^ A T A S H P e y 
PRUIIUCI rJAME U X r b E N . PEFRl GFf AT Fi) t 1 JU I D 

Lf.'NG SLEEVE S H I K T E ^ R | I C H U . ) MA , \ [ ) 1 P V G . 
SAFETY SHHES IF HANOLING C Y L K ^ n t R S . 

* . * * * * * < = * * * SECTICN MOTES «?=<* * * ^ f « * 

LOCAL EXHAUST; SUFE lC IE ' iT TO PREVENT OXY G E N - E N K I f. HE i) 
ATMOSPHERcS r̂ " r V t R ?it C X Y I J E N . 

GLOVES- LOOSE F I T T I N G TiirRMAL INSULATED UP l E A T H E R . oLUVcS 
•'lUST BE ClEA:4 ANO ,,RFASE FREE. 

I X - S P c C I A L P R E C A U T I O N S 

PRECAUTIONS TO BE TAKEf* IN HANHLIMG A.JC STORING 

STORE AND USE , . ITH ADEQUATE V E N T I L A T I U N . OXYGEN IS HEAVI rR 
THAN AIR AND LEAKING GAS CAN ACCUVULATE IN L n » ARE^S OR CON­
FINED SPACES CAUSING AN f: X YGEN-E NR I CHED ATMOSPHERE. CON­
TAINERS SHOULD 3E STORED UPRIGHT AND FIRMLY SECURPQ TO PRE­
VENT FALLING 0« BEING KNOCKED OVcR. PROTECT CONTAINERS FROM 
PHYSICAL DAMAGE: DO NOT DRAG. ROLL, SLIDE OK DROP- USE A 
SUITABLE HAND TRUCK FHP CONTAINER MCiVtMENT. L I Q U I D C O N T A I ­
NERS ( I . E . : 4L CYt [Nt)ERS) w l l L VENT OXYGEN IF INTERNAL 
PRESSURE BUILDS UP, SO THFSF CONTAINERS SHOULD 3c STORED IN 
WELL-VENTILATED ARFAS. HULK OXYGEN STORAGE MUST MEET EXPO­
SURE SEPARATIGM RECUIRE •lENTS OUTLINED I N NFPA PAMPHLET 5 0 . 

0 . 0 . T . LA i iEL iNG 

OXYGEN — YFLLOW LABEL 

VALVE CONNECTION 

440 FUR LIQUID: 540 FUR GAS 

OTHER PRECAUTIONS 

LIQUID OXYGFN EXPANDS AT A RATIO OF 860.6 - U AND IF TRAP­
PED IN A CONTAINER OR PIPE. IT WILL PRODUCE FNORMOUS PRES­
SURES rtHICH WILL RUPTURE THE CONTAINER. ANY AREA WHERE 
LIQUID OXYGEN CiiUlD BE TRAPPED MUST RE PRGTECTEU BY A PRES­
SURE RELIEF DEVICE. PIPING MUST BE DESIGNED FOR EXTREME 
COLD. MANY MATERIALS. SUCH AS CARBON STEEL. WILL BECOME 
BRITTLE AND MAY FRACTURE WHEN EXTREMELY COLD. DO NOT TOUCH 
COLD PIPING, AS FROSTBITE MAY OCCUR. ALL GAUGES. VALVES, 
REGULATORS, PIPING AND EQUIPMENT TO BE USED IN OXYGEN SER­
VICE MUST BE CLEANED FOR OXYGFN SERVICE IN ACCORDANCE wlTH 
CGA PAMPHLET G-4.1. 

DOT PLACARD: OXYGEN 

DOT PROPER SHIPPING NA«E: OXYGFN. REFRIGERATED LIQUID 

MISCELLANEOUS INFORMATION: 

FURTHER INI-OKMATION ABOUT LIQUID OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON. VA 2270? 
(703» 979-4341 

G-4.3: "COMMODITY SPECIFICATION FOR OXYGFN" 
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A l K L I O U I O F A M F R I C A C CRPOR A T I f lN RAGt. 
P . 0 . BOX 3 0 4 / 

H H U S T O N . TX 7 7 2 5 3 

^ l A T F R I A l S A F F T Y D A T A S H F F l 
P R O J J C r NAMC UXYGENt P E F R I G F R 4 T F D L I Q U I D 

G - ^ : " D X Y G E N " 
G - 4 . 1 : " C L E A N I N G E O U I P M r u T FUR DXYGEN S E R V I C E " 
P - l : " S A F E H A N D L I N G OF f O M P k E S S F D u A S E S I N C i l N T A l N F R j " 
P - 1 2 : " S A F E HANOI PJG OF CRYOGFNIC L I Q U I D S " 
P - 1 4 : " A C C I D E N T PREVENT i r i N IN O X Y G E N - R I C H AND n X Y G E N -

D c F I C I E N T ATMOSPHERES" 
S B - 8 : " U S E GF O X Y - F U F l GAS ^ F L D I N G AND C U T T I N G A P P A R A T U S " 
A V - B ; " C H A R A C T E f U S T I C S AND SAFE H A N D L I N G OF C R Y u G E N I C 

L i a U I D AND GASEJUS G X Y G E N " 

NFPA KATINGS; 
HEALTH: ^ 
FLAMMAdlLlTY: D 
REACTIVITY. 0 

HMIS RATINGS: 
HEALTH; 3 
FLAMMABILITY: n 
REACTIVITY: 0 

CERCLA RATINGS: 
HEALTH: 0 
FI RE : 0 
REACTIVITY; 1 
PERSISTANCE: 3 

LISTED IN TSCi INVFNTORy: YES 

THIS PRODUCT SAFETY CATA SHFtT IS OFFtRFD SOLELY FOK YOUR INFuRHATiON , 
CONSIDERATICNf INVtSTIGATION, IN CCMPLIANuE WITH HAZARD COMMUNICATION STANDARD 
29 CFR 1900.1200. AIR LIOUIDL AMERICA CORPORATiriN PROVIDES NJ WARRANTIES, 
EITHER EXPRESS OK IMPLIED. 
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^ A I - • ! J : ; ! , ' ; r A-11 - I L A C G R P O R A I l u N PAGE 
P . . 3 . BOX 3 3 4 7 

H C l l S I U N , TX 7 7 2 5 3 
PUkCHASE "iRDFR '̂ . A ST FR ", A Rt) r jKDFR 

' ' l A T c R l A L S A F c T r J A I A S H F E I 

I - G E N F R A (. I :•! h 0 R M A r I 0 N 

PRCDUCI NAME OXYGEN 

EMERGENCY T E L f ^ ' H O N E N O . 7 1 3 - ^ 6 . ^ - 0 3 0 2 
.•^ANUFAGT J K E K S N A M E A IR L I O U I H E AMERICA L JR P . 
T K A U = N A f E / S Y N O N Y M S C X Y G E N : OXYGEN U S P : A V I A T O R S B R E A T H I N G OXYGEN ( A b O ) 
CHEMICAL NAMF AND SYNPNYMS 

R E V I i l C N ^ ' D A T E : 0 9 / 0 5 / f i " P p n i i u C T I D . dU 1 0 7 2 FORMULA 0 2 
C H E M I C A L F A M I L Y O X I D I Z E R CAS F A M I L Y 7 7 8 7 - 4 4 - 7 

«::?*«: * ^ * * ? = s S E C T I O N NOTES ^ * * * < ^ * * * i = * 

" S U S I N F O R M A T I O N N U ^ d E R : ( 7 1 3 ) h-i'o-?A^O 

I I - H A Z A R D 0 U S I N G R E D I E N T S 

HAZARDOUS M I X T U R E S OF L I Q U I D S AND GASES 0 / 0 TLV 

OXYGEN 1 0 0 
- * NONE E S T A B L I S H E D 

I I I - ? H Y S I C a 1 D A T A 

BOILING POINT -297.3F (-183.DC) J) I ATM 
SPECIFIC GRAVITY (AIR = 1): i-lJ4', a; 70F i2l.IC) L I ATM 
VAPOR PRESSURE N/A 
PERCENT VOLATILE BY VOLUME (j/0) N/A (GAS) 
DENSITY 0.08279 LB/CU FT 

i 70 F (21.1 C) C I ATM 
EVAPORATION RATE N/A (GAS) 
SOLUBILITY IN ^ATFR 4.89SCC/lOOCC H20 i 32 F (0 C) 
MATERIAL AT NORMAL CONDITION GAS 
EXPANSION RATIO (LIQUID TO GAS) N/A (GAS) 

APPEARANCE AND ODOR 

COLOKLESS, ODORLESS, TASTELESS GAS 

I V - F I R E A N D E X P L O S I O N H A Z A R D D A T A 

.FLASH POINT N/A 
FLASH POINT (METHOD USED) 
FLAMMABILITY LIMITS IN AIR (0/0 BY V O U LOWER N/A UPPER N/A 

EXTINGUISHING MEDIA 

MATERIAL IS NONFLAMMABLF. USF EXTINoUISHING MFDIA APPRO­
PRIATE FOR SURROUNDING FlRE. 

SPECIAL FIRE FIGHTING PROCFOURFS 

THOUGH NOT FLAMMABLE ITSELF. OXYGEN VIGOROUSLY ACCELERATES 
COMBUSTION. IF POSSIBLE. SHUT OFF OXYGEN GAS AND REMOVE 
CYLINDERS FROM FIRF ARFA OR COOl WITH WATER TO AVOID EXCES­
SIVE PRESSURE BUILD UP. 
* 

UNUSUAL FIRE AND EXPLOSION HAZARD 

MATERIALS WHICH DO NOT BURN IN AIR MAY BURN IN AN OXYGEN-
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MC; I I 3 J I 0 F A V . t P l C A ( .uKPOSA n ON v PAGE 
p . 0 - nOX 3 0 ^ 7 

H n U S l L . N , TX 7 7 2 5 3 

M A T E R I A L S A F E T Y D A T A S H F E T 
PPOUUCT NAME OXYGEN 

F N P I C H F O ATiMOSPHFPF WHFRF THE OXYGEN r . ( ,N IE fJT E X C E F J S 2 1 - S . 
OXYGEN MAY FORM E X P L O S I V E COMPOUNOS WHEN EXPOSED TO C O M -
e U S T I r t L E M A T E R I A L S OR O I L , G R E A S E . ANO r;THFR HYOROCARBuN 
M A T E R I A L S . PRESSURE CAN R U I L O JP OOE TO HEAT ANO C Y L I N D E R 
MAY EXPLODE I F PRFSSDKE R E L I E F D E V I C E S SHOULD F A I L TO 
R E L I E V E P R E S S U R E . 

V - H E A L - T H H A Z A R D i ) A T A 

THRESHOLD LIMIT VALUE NONE ESIABLlSHED 

UNUSUAL CHRONIC TOXICITY *S£E OVEREXPOSURE SECTION* 

CARCINOGENICITY NOT LISTED RY lARC, NIP, QSHA 

ROUTES Of EXPOSURE INHALATION 

EFFECTS OF OVEREXPOSURE 

BREATHING 80S OR MORE OXYGEN AT ATMOSPHERIC PRESSURE FOR 
MOKE THAN A FEW HOURS MAY CAUSE NASAL STUFFINESS. COUGH, 
SORE THROAT. CHEST PAIN ANU BREATHING DIFFICUITY. BREATHING 
OXYGEN AT HIGHER PRESSUPE INCREASES THE LIKELIHOOD OF AD­
VERSE EFFECTS WITHIN A SHORTER TIME PERIOD. EXPOSURE TO 
OXYGEN AT HIGHER PRESSU^^FS FOR PROLONGED PERIODS HAS BEEN 
FOUND TO AFFECT VISION. NEUROMUSCULAR COORDINATION AND 
ATTENTIVE PO'WFRS. 

TGXICOLOGICAL PROPERTIES: 

AT NORMAL CONCENTRATION ANO PRESSURE, OXYGEN POSES NO TOXI­
CITY HAZARDS. HOWEVER. AT ELEVATED CONCENTRATIONS AND PRES­
SURES, OXYGEN MAY CAUSE ADVERSE EFFECTS (SEE ABOVE). 
• 

EMERGENCY AND FIRST AID PROCEDURES 

REDUCE OXYGEN PRESSURES TO I ATM AND/OR MOVE VICTIM INTO 
FRESH AIR. 

RESCUE PERSONNEL SHOULD BE AWARE OF EXTREME FIRE HAZARDS 
ASSOCIATED WITH 0XYGEN-ENRICHEO ATMOSPHFRES. 

V I - P E A C T I V I T Y D A T A 

STABILITY STABLE 

CONDITIONS TO AVOID 

NONE. 

I N C C M P A T A 8 I L I T Y ( M A T E R I A L S TO A V O I D ) 

OXYGEN REACTS E X P L O S I V E L Y WITH E T r l E R S , A L C O H O L S . ANO H Y D R O ­
CARBON M A T E R I A L S . KEEP OXYGEN C O N T A I N E R S FREE OF O I L AND/OR 
G R E A S E . 

HAZARDOUS D E C O M P O S I T I O N PRODUCTS 

NONE . 
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u s i I-';jT.Jr: A ' - ' r^ i^ ,A C H" P o ^ A T 1 H N PA'^t J 
P. u . BOX 30't7 

m u S T l - N , TX 772 5 J 

M A T E t ^ ^ I A l S A h F T Y I J A T A S H E E T 
PRODUCT NAME JXYGEM 

HAZAKLH;L.'3 P O L Y M E K I Z AT I C N .WLL -^JT .JCCJK 

CCNOITIENS Ki AVniO 

NUNC. 

V I i - S P I L L J R I r A il P P 0 C F n U R E S 

STEPS JO 6E TAKF-j FN CASE .MATERIAL IS RELEASED UR SPILLFO 

E V A C U A T ^ ^ A L L urjNECrSSARY PERS3NNFL FRU"": AFFECTED AREA. SHUT 
r.FF S W O K C F r;F nxYGEN IF P f iSSIRLE- V F N T I L A T F A I ^ F A TO PREVENT 
LXYGEN-E^iR I f HED ATfT.SP H E K E . RF-'UVF SOURCES OF HEAT OR I G N I -
T in .N . IF LEAKING ERG"'' CfiNTArJFR '.]k VALVE, COMTACT THE 
CLOSEST B IG THPEE l^JOJSTRIfS LOCATION. OR YOUR SUPPL IER. 

WASTE DISPOSAL METHOD 

00 NOT ATTEMPT TO !)IS^OSF OF RESIDuAL OR UNIISEO O U A N T I T I E S -
RrTUKK TO YP'JR SUPPLIER fDH D ISPOSAL. FOR EMERGENCY D I S P O ­
SAL , SECURE THE CYLINDER AND BLOK DO^N SLOWLY I D THE ATMOS­
PHERE IN A WELL-VFN!TILATED ARFA OR OUTDOORS. 

V I I I - S P E C I A L P R O T E C T I V E { N F U R M A T I O N 

RESPIRATORY PROTECTION (SPECIFY TYPE) 

NUNE, 

VENTILATION 

NATURAL OR MECHANICAL A H E R E GAS 15 
PRESENT — *SEE NnTES=5= 

PROTECTIVE GLOVES 

IF USED, 'MUST RE CLEAN AND GRFASE FREE 

EYE PROTECTION 

SAFETY GLASSES ARE RECGMMENOEJ WHEN 
HANDLING HIGH PRESSURE CYLINDERS. 

OTHER PROTECTIVE EQUIPMENT 

SAFETY SHOES WHEN HANDLING C Y I I N D F R S . 

* * « * * * * * * < = SECTION NOTES >?*< ; * * * *<- * * 

LOCAL EXHAUST: SUFFICIENT TO PREVENT OXYGEN-ENRICHED 
AT.MOSPHERES OF OVER 21« OXYGEN. 

I X - S P E C I A L P R E C A U T I O N S 

PRECAUTIONS TO 3E TAKEN IN HANDL I^jG AND STORING 

STORE AND USE WITH AOFOUATE V E N T I L A T I O N . OXGYEN IS HEAVIER 
•THAN AIR AND LEAKING GAS COULD ACCUMULATE IN LOW AREAS OR 
t O N F l N E D SPACES CAUSING AN OXYoFN-ENRICHED ATMGSPHERF. 
CYLINDERS SHOULD BE STORFn UPRIGHT WITH VALVE PROTFCTION CAP 
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AIR L I Q J I D E AMERICA CnRPOPAriCN PAGE 
P. n. BOX ̂ 0^7 

HOUSTON, TX 77253 
M A T E R I A I S A F E T Y D A T A S H E E T 

PRODUCT NAME CXYGEN 

IN PLACE AND FIRMLY SECURFO TO PREVENT FALLING OR 4EING 
KNOCKED OVER. PROTECT CYLINDERS FROM PHYSICAL DAMAGE: 00 
NOT DRAG. ROLL, SI IDF. OR DROP. USE A SUITABLE HAND TRUCK 
FOR CYLINDER MOVEMENT. DO NOT ALLOW THE TFMPFRATURF vJHERE 
CYLINDERS APF STORED TO EXCEED 125 t (52 CI. DO NOT STORE 
OXYGEN CLJSFR THAN 20 FEFT FROM FLAMV.A31F OR COMBUSTIBLE 
PATEf^IALS. KEEP CYLINDERS FREE FROM OIL A'JD GREASF-

D.O.T. LABELING 

OXYGEN YFLLOw LA3EL 

VALVE CONNECTION 

CGA 540 OR CGA 370 (PIN INDEXED) 

OTHER PRECAUTIONS 

ALL GAUGES, VALVES. REGULATORS, PIPING AND EOOIPMFNT TO BE 
USED IN CXYGEN SERVICE MUST 8F CLEANED FOR OXYGEN SERVICE IN 
ACCORDANCE WITH CGA PAMPHLET G-4.1. OXYGEN IS NOT TO BE 
USED AS A SUBSTITUTE FOR COMPRESSED AIR. NEVER STRIKE A 
WELDING ARC ON ANY COMPRESSED GAS CYLINDER. REFILLING 
CYLINDERS WITHOUT THE CONSENT OF THE CYLINDER OWNER IS A 
VIOLATION OF FEDERAL LAw (49 CFR). 

DOT PLACARD: OXYGFN 

DOT PROPER SHIPPING NAME: OXYGEN, COMPRESSED 

MISCELLANEOUS INFORMATION: 

FURTHER INFORMATIOt- ABOUT OXYGEN CAN BE FOUND IN THE 
FOLLOWING PAMPHLETS PUBLISHED BY: 

THE COMPRESSED GAS ASSOCIATION (CGA) 
1235 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22202 
(703) 979-4341 

G-4.3: "COMMODITY SPECIFICATION FOR OXYGEN" 
G-4; "OXYGEN" 
G-4.1: "CLEANING EQUIPMENT FOR OXYGEN SERVICE" 
P-l: "SAFE CLEANING OF COMPRESSED GAStS IN CONTAINERS" 
P-L4i "ACCIDENT PREVENTION IN OXYGEN-RICH AND OXYGEN-

DEFICIENT ATMOSPHERES" 
SB-8: "USE OF OXY-FUFL GAS WELDING AND CUTTING APPARATUS" 
A V - B : "CHARACTERISTICS AND SAFE HANDLING OF CRYOGENIC 

LIQUID AND GASEOUS OXYGEN" 

NFPA RATINGS: 
HEALTH: 0 
F L A M M A B I L I T Y : 0 
REACTIVITY: D 

HMIS RATINGS: 
HEALTH: 0 
FLAMMABILITY: 1 
REACTIVITY: 0 

CERCLA RATINGS: 
HEALTH: 0 
FIRE: 0 
REACTIVITY: 0 
P E R S I S T A N C E : 3 

LISTED IN TSCA INVENTORY: YES 
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A:-' l^J;ji.•)^ A^^EKICA C OP Pf--; A T I G N PAGt 
P. 0. BOX 3047 

HOUSTr rj, 1 X 7725^ 

^ A T E R I a i S A E E T Y D A T A S H E P T 
PRODUCT NAVE OXYGEN 

T H I S PRGOJCT SAEETY DATA S^fEFT [S OFEEREO SOLELY E O K YOUR I N F O R M A T I O N , 
C C N S I D h R A T I O N , I N V E S T I G A T I O N , I N C O M P L I A N C E w I T H H A / A R O C O M M U N I C A T I O N S T A N D A R J 
2 9 CFR 1 9 0 0 . 1 2 0 0 . A I R L l O U I O F AMERICA CURPORATI ON P R O V I D E S NO W A K R A N T l t S , 
E I T H E R EXPRESS OP I M P L I E D . 
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HOW TO SAFELY 
HANDLE AND USE 
LIQUEFIED AND 

COMPRESSED GASES 

A I R UOJ ilL 
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SAFETY 
PRECAUTIONS 

xygen, nitrogen, argon, 

helium, compressed air, 

carbon dioxide, nitrous oxide, 

hydrogen, acetylene, and specialty 

gases have properties that can cause 

serious accidents, injuries, and even 

death if proper precautions and safety 

,ipractices are notfollowed.'Always use 
- .r .-i - - - ^ - V ' ^ ' ' F f ^ i -•••*'-' '•'*' • - ••'• 

,'' information foundln Material Safety. ^ 

• ^r^Oata Sheets^ {MSOS)!an^ the applicable i 

•' safetKStandardSjas'weU as literature 

: # THIS SAFETY PRECAUTION <̂  
Hi : " ; PAMPHLET is OFFERED SOLELY FOR i 1? 
'̂  & - YOUR INFORMATION, CONSIDERATION i S % 
Eg? - AND INVESTIGATION. THE COMPANY v S f v H 
M 7^ • PROVIDES NO WARRANTIES^ EITHER | " 1 J i 
P B ^ L EXPRESS OR IMPLIED, AND ASSUMES I J ?; 
i l ^ i C f I NO RESPONSIBILITY FOR THE ^ ^ 

a ACCURACY OR COMPLIETENESS o i S i i l l i 
^ I l i i JHE DATA CONTAINED H E R E I N i r ^ ^ ' ^ ' 

THE FOLLOWING PROCEDURES SHOULD BE 
OBSERVED WHEN HANDLING COMPRESSED 

GAS CYLINDERS OR LIQUEFIED 
GAS CONTAINERS. 

Read the label on all cylinders or 
containers before use to identify 
ttieir contents. If tlie label is not 
legible or is missing, do not 
assume that the cylinder contains a 
particular gas, but return the 
cylinder to the gas supplier. 

NEVER RELY ON THE COLOR OF THE CYLINDER TO 
IDENTIFY ITS CONTENTS. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

Observe all warnings and safety 
precautions set forth on the 
cylinder label. 

Always secure cylinders in storage 
and use. Never remove the valve 
protection cap until the cylinder is 
secured (chained, tied, etc.) and 
ready for use. 
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Never attempt to lift a cylinder by 
the valve protection cap. 

Never attempt to transfer any gas 
from one cylinder to another or to 
mix any gases in a cylinder. 

Always use a pressure-reducing 
regulator when withdrawing any 
gaseous product from a cylinder or 
other high pressure source. To 
minimize the chance of injury, 
stand to one side of the regulator 
when opening the cylinder valve. 

Containers of liquefied compressed 
gases such as oxygen, nitrogen, 
argon, helium, hydrogen, carbon 
dioxide, and nitrous oxide must be 
kept in an upright position and 
secured to prevent them from 
being knocked over. 

Never use an adaptor to connect a 
cylinder valve to a regulator or other 

^%> X pieceof equipment. Specific valve 
• ^ ^ outlet connections have been 
^ ^ -^ designed for most gases to pre vent 

misuse and contamination. For 
further information, see CGA 

(Compressed Gas Association) /ANSI (American National 
Standards Institute) pamphlet V-1, "Compressed Cylinder 
Outlet and Inlet Connections". 

Always use a cart when moving 
cylinders or liquefied gas containers. 

LIQUEFIED GAS TEMPERATURE COMPARISON CHART 
Liquefied 
gases are 
extremely cold 
and these 
liquids or their 
cold "boil-off" 
vapors can 

cause cold contact burns or "frost­
bite". In addition, many materials 
such as carbon steel will become 
brittle and may fracture when 
exposed to these cold tempera­
tures. Piping for these cold liquids 
must be designed for extreme 
cold. 
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SAFETY PRECAUTIONS 
FOR OXYGEN: 

xygen (Ô ) is a colorless, 

odorless, and tasteless, 

nonflammable gas. It 

makes up about 21% of our atmosphere. 

IVIany substances which do not normally 

burn in air, and other substances which 

are combustible in air, may burn -. 

violently when in an oxygen-enriched 

atmosphere (GREATER THAN 23.5% 

' '•'^ 'OXYGEN)?Da not permitsmoking or̂ -̂  zr 

^ '"•'copenflamesln^nfBrea'where oxygen is 

') Stored, handleil,^Quised.lKeep oxygen 

" away,frbninaiQin3bl|^t!£0!n6ustiji1e.- 's. 

• j i - l i qu lds f 

ipar" 

KEEP ALL SURFACES WHICH MAY COME IN CONTACT 
WITH OXYGEN CLEAN TO PREVENT IGNITION. 

Even normal industrial soot and dirt can constitute a combustion 
hazard in the presence of oxygen. Do not place liquid oxygen 
equipment on asphalt or on any surface which may have oil or 
grease deposits. If liquid oxygen is spilled, do not walk on or roll 
equipment over the spill. Use cleaning agents which will not 
leave organic deposits on the cleaned surfaces. In handling 
equipment which may come in contact with oxygen, use only 
clean, lint-free gloves or hands washed clean of oil. .Never 
lubricate oxygen valves, regulators, gauges, or fittings with 
oil, grease, or other lubricants that are not o.xygen compat­
ible. Check with your lubricant manufacturer or oxygen supplier 
for a source of oxygen compatible lubricants. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid oxygen occurs, consult a physician at once. 
Do not rub frozen body parts, as tissue damage may result. 
Remove any clothing that may restrict circulation to the frozen 
area. As soon as practical, place the affected part of the body in 
a warm water bath which has a temperature not to exceed 
105T (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Clean, protective 
gloves that can be quickly and easily removed, and long 
sleeves are recommended for arm protection. Cuffless trousers 
should be worn outside of boots or work shoes to shed spilled 
liquid. If clothing should be splashed with liquid oxygen or 
otherwise saturated with oxygen gas, it should not be consid­
ered safe to wear for at least 30 minutes, since it can be easily 
ignited while the concentrated oxygen remains. 

LIQUID-TO-GAS EXPANSION 

Cryogenic liquids produce large quantities of gas when ihey 
vaporize. Liquid oxygen will expand at a ratio of 1:860. liquid 
to gas. If liquid oxygen is trapped in a sealed container or 
piping, it will vaporize producing enormous pressures which 
could cause the container to rupture violently if not protected 
by a pressure relief device. 
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VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property ihat appears when­
ever they are exposed to the atmosphere. The cold '"boil-otf 
gases condense the moisture in the air, creating a highly \ isible 
fog or vapor cloud. This fog normally extends (i\cr a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen enriched ainio-
spheres or reduced visibility. In addition, all sources of ignition 
should be shut off in the path of the oxygen vapor cloud, if 
possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

dirt that might have accumulated in the valve outlet. Visuallv 
inspect the regulator and the inlet connection to ensure that 
ihey are free of dirt, oil. grease or other hydrocarbon-type 
contaminants. These contaminants may ignite and bum 
violently vvhen the cylinder valve is opened. Dirt and dust 
should be removed with a clean cloth, llowcvcr. oil and grease 
cannot be easily removed, and the regulator should be returned 
to an authorized service facility for proper cleaning. Connect 
the regulator to the valve, back out the pressure-adjusting 
screw until it turns freely, open the cylinder valve slowly until 
maximum pressure is indicated on the high pressure gauge, 
then open the cylinder valve all the way to eliminate possible 
leaks through the packing. To minimize the chance of injury, 
stand to one side of the regulator when opening the cylin­
der valve. 

STORE OXYGEN CYLINDERS AND LIQUEFIED OXYGEN 
CONTAINERS IN ACCORDANCE WITH APPLICABLE 

SAFETY CODES. 

Oxygen in storage must be separated from flammable liquids or 
gases and combustible materials (especially oil or grease), a 
minimum distance of 20 feet unless separated by a noncombus-
tible barrier at least 5 feet high and having a fire resistance rating 
of at least one-half hour. For more information, see NFPA 
Standard No. 50, "Bulk Oxygen Systems At Consumer Sites". 

MAINTAIN ADEQUATE VENTIUTIDN. 

Adequate ventilation must be provided to prevent accumula­
tion of oxygen and minimize combiistion hazards in areas 
where oxygen is used and stored. 

CONTAINERS, EQUIPMENT, AND REPLACEMENT PARTS 
MUST BE SUITABLE FOR OXYGEN SERVICE. 

Use only equipment, cylinders, containers and apparatus 
designed and approved for use with oxygen. Many materials, 
especially some non-metallic gaskets and seals, constitute a 
combustion hazard when in oxygen service, although they may 
be acceptable for use with other gases. Make no substitutions for 
recommended equipment, and be sure all replacement parts are 
compatible with oxygen and cleaned for oxygen service. Keep 
repair parts in sealed, clean plastic bags until ready for use. 

OBSERVE ALL APPLICABLE SAFETY CODES 
WHEN INSTALLING OXYGEN EQUIPMENT. 

Follow the recommendations of the NFPA Standard No. 50, 
"Bulk Oxygen Systems at Consumer Sites", NFPA Standard 
No. 51, "Oxygen-Fuel-Gas Systems for Cutting and Welding", 
American National Standards Institute Pamphlet No. Z49.1, 
"Safety In Welding and Cutting", and with all local safety 
codes when installing oxygen equipment or oxygen piping. 

OXYGEN FOR MEDICAL USE 

Oxygen should be used for medical use only if it is labeled: 
"Oxygen U.S.P.", and it is administered by qualified persons; 
and, except in emergencies, under doctor's prescription. 

For further information about medical gas systems, consult 
NFPA Standard No. 99, "Health Care Facilities". 

Oxygen should never be substituted for breathing air when 
air supplied respiratory protection is used since regulators 
used in this service may contain substances which are not 
compatible with oxygen and may result in an explosion. 

REGULATORS 

Before attaching a regulator to a cylinder, visually inspect the 
cylinder valve outlet very carefully for traces of dirt, dust, oil 
or grease. Remove dirt and dust with a clean cloth, but if oil or 
grea.se is detected, do not use the cylinder: return it to your 
supplier. Before attaching the regulator to the cylinder valve, 
crack the cylinder valve momentarily to blow out any dust or 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS 
OR LIQUID, EXERCISE CAUTION. 

Gaseous oxygen should be released only outdoors away from 
personnel, combustible materials, and sources of ignition. 
Liquid oxygen should be dumped into an outdoor pit filled 
with clean, grea.se and oil-free gravel, where it will evaporate 
safely. 
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SAFETY PRECAUTIONS 
FOR: 

• NITROGEN 
• ARGON 
a HELIUM 
• COMPRESSED AIR 
• CARBON DIOXIDE 

iU^p^iiUrogenoiid carbon £iuide are'.ttsedm-i§if^ 
^JM]ieaii^Ofin6oai.Cryogeakimmelfn^ 

flhieqmlily of premium mtat^vdacis.SffSi 

mi''-
a*-' re 

,* 

NITROGEN, ARGON, AND 
HELIUM 

SAFETY PRECAUTIONS 

Nitrogen (N2), argon (Ar), and helium (He) are inert, colorless, 
odorless, tasteless and nonflammable gases. The atmosphere 
that we breathe contains 2\'7c oxygen, 78% nitrogen. 1% argon 
and trace amounts of other gases such as helium. 

Atmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cau.se dizziness, unconsciousness, or 
even death. 

Nitrogen, argon, and helium cannot be detected by the human 
senses and will be inhaled like air. If adequate ventilation is not 
provided, these gases may displace normal air without warn­
ing. Store containers outdoors or in other well-ventilated areas. 
Never enter any tank, pit, or other confined area where 
these gases may be present until purged with air and tested 
for a breathable atmosphere (at least 19.5% oxygen) using 
an oxygen analyzer. 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cryogenic liquids occur, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed I05°F (40°C). Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid .so that it will not splash or spill. Protect 
your eyes with safety goggles or face shield, and cover the skin 
to prevent contact with the liquid or cold gas. Protective gloves 
that can be quickly and easily removed and long sleeves are 
recommended for arm protection. Wear cuffless trousers 
outside boots or over work shoes to shed spilled liquid. 

High pressure mobile units respond to special applications 
for nitrogen and oxygen. 
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LIQUID-TO-GAS EXPANSION LIQUID HELIUM SPECIAL PRECAUTIONS 

Cryogenic liquids produce large quantities of gas when they 
\ap()ri/.e. Liquid nitrogen will expand at a ratio of 1;696 liquid 
10 gas. liquid argon will expand at a ratio of 1:842 liquid to 
gas, and liquid helium will expand at a ratio of 1:745 liquid to 
gas. II liquid nitrogen, argon or helium is trapped in a sealed 
container or piping, it will vaporize producing enormous 
pressures which could cause the container to rupture violeniK 
if not protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are expo.sed to the atmosphere. The cold "boil-olT' 
gases condense the moisture in the air, creating a highly visible 
fog or vapor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
avoid this cloud because of possible oxygen deficient atmo­
spheres or reduced visibility. 

The extremely low temperature of liquid helium (- 4,S2.0 -F.i 
can solidify any gas including air. Such solidified gases can 
plug pressure-relief passages and devices making them 
inelfeclive in reliev mg excess pressure from evaporating 
liquid. Always store and handle liquid helium under positi\c 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid helium equipment clean. 
Oxygen can condense from the air on exposed liquid helium or 
cold-gas equipment surfaces, such as vaporizers and piping. To 
prevent the possible ignition of grease, oil, or other combustible 
materials with the condensed oxygen, keep these surfaces clean. 

IF IT IS NECESSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous nitrogen, argon, or helium should be released only in 
an outdoor area. Liquid nitrogen, argon or helium should be 
released into an outdoor pit filled with clean, grease and oil-
free gravel, where it will evaporate rapidly and safely. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

H E L I U M B A L L O O N W A R NU^NtG 

Obsen.'e the following precautions when handling helium cylinders for balloon filling. Don't let 
an accident spoil the fun of using helium filled balloons. 

H Read and follow the safety precautions that appear on the cylinder label. 

S Use only a regulator which is designed for balloon filling. 

a Store and use helium cylinders in a well ventilated area, and transpon cylinders 
only in well ventilated vehicles. Helium gas is odorless and non-toxic, but can 
cause suffocation by displacing the oxygen you breathe. 

S Never remove the cylinder valve protection cap until the cylinder is secured 
(chained, tied, etc.) in an upright position and ready for u.se. 

E Do not breathe helium from the cylinders, filling regulators or from helium 

tilled balloons. 

S Never allow children to operate balloon filling equipment. 

S Close the cylinder valve after each use and when empty. 

'S .\e\'erleave the cvlinder unattended with the reuulator attached. 
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COMPRESSED AIR 
SAFETY PRECAUTIONS 

Compressed air is a colorless, odorless, tasteless and nonflam-
inable gas that is produced by compression and filtration of 
atmospheric air or by synthetically mixing 21% oxygen and 
79% nitrocen. 

BREATHING AIR 

When using compressed air for breathing, ensure that you have 
a source of air (c\ linder or compressor) that meets or exceeds 
the specification for CGA "Grade D" air that is required by 
OSH.A. 

Fire fighters using breathing air in self-contained breathing 
apparatus (SC8A). 

Oxygen should never be substituted for breathing air when air-
supplied respiratory protection is used since regulators used in 
this service may contain substances which are not compatible 
with oxygen and may result in an explosion. 

CARBON DIOXIDE 
SAFETY PRECAUTIONS 

Carbon dioxide (CO2) is a colorless, odorless and nonflam­
mable gas with a slightly acidic taste. 

Concentrations of 10% carbon dioxide or greater will cause 
unconsciousness or death, without regard to oxygen concen­
tration. In addition to the asphyxiation hazard, carbon dioxide 
acts as a stimulant and depressant on the central nervous 
system. At lower concentrations, increases in heart rate and blood 
pressure have been noted, and labored breathing, headaches, and 
dizziness may occur if exposure is prolonged, regardless of 
oxygen content. OSHA has adopted an 8-hour Permissible 
Exposure Limit (PEL), also known as Time Weighted 
•Average (TWA) of 5,000 ppm (0.5%) for carbon dioxide. The 
American Conference of Governmental Industrial Hygienists 
(ACGIH) recommends a Short Term Exposure Limit (STEL) of 
30,000 ppm (3%). Persons should not be permitted in areas with 
concentrations above these levels. 

Carbon dioxide cannot be detected by the human senses and 
will be inhaled like air. If adequate ventilation is not provided, 
it may displace nonmal air without warning. Since carbon 
dioxide is more dense than air, high concentrations can persist 
in open pits, tanks, or low areas. Before entering any tank, 
pit, or other confined area where carbon dioxide may be 
present, carbon dioxide monitoring should be performed. If 
carbon dioxide is present, the area should be purged with 
air, or an air supplied respirator should be worn. Store 
containers outdoors or in other well-ventilated areas to avoid 
the accumulation of potentially harmful concentrations. 

AIR FOR MEDICAL USE 

If air is used for medical purposes, then you must use a 
medical grade of air "Compressed Air U.S.P.". 

SPECIAL PRECAUTIONS FOR COMPRESSED AIR 

Compres.sed air is often used to power pneumatic tools. Under 
no circumstances should oxygen be substituted for air to 
power tools since these tools contain lubricants which are 
not oxygen compatible and could cause an explosion 
resulting in severe injury or death. 

WHOiliQUiD MRBW DIOXDE IS RELEASED^I 
llHiiATMiKniEliE^lt^FOR^ 
l ^ i u D E ^ I G E ) WMOIJS EXTRlMOlERil 

^ M i o i s T B n l f n l i i ^ 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with cold gas or dry ice occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
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body in a warm water bath which has a temperature not to 
exceed 1()3°F (4(fC). Never use dr\' heat. 

" PROTECfEYES AND SKIN. 

F'rotcct your eyes with safety goggles and face shield, and cover 
the skin to prevent contact with the liquid, cold gas or solid. 
Protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. 

CARBON DIOXIDE SPECIAL PRECAUTIONS 

For small uses, carbon dioxide sen'ice is by withdrawal of gas 
from a cylinder. A small number of cylinders are equipped 
with a siphon or dip tube for liquid withdrawal. NEVER 
CONNECT A REGULATOR TO A CYLINDER 
EQUIPPED WITH A SIPHON OR DIP TUBE. The liquid 
will flash to gas and rupture the regulator. Cylinders equipped 
with siphon or dip tubes are identified by "siphon tube" 
stenciled on the cylinder sidewalk 

SOLID CARBON DIOXIDE (DRY ICE) SPECIAL PRECAUTIONS 

Dry ice is an extremely cold solid (-109.3 °F). Avoid contact 
with exposed flesh as it can cause severe frosbite. Wear 
suitable clothing and gloves when handling dry ice. 

Dry ice evaporates (sublimes) to form carbon dioxide gas 
which does not support life. Do not breathe gas. Store and use 
dry ice with adequate ventilation. 

Do not store dry ice in tight containers. Pressure will 
develop as the dry ice evaporates which could burst air tight 
containers. 

Using pelletized dry ice in wine making is 
highly beneficial in removing undesirable 
dissolved oxygen from wines during 
fermentation. 

IF IT IS NECESSARY TO DISPOSE OF WASTE 
GAS OR SOLID, EXERCISE CAUTION. 

Carbon dioxide gas should be released only in an outdoor, well 
ventilated area. Allow dn.' ice to sublime (evaporate from solid 
to uast in an outdoor, well ventilated area. 

NITROUS OXIDE 
SAFETY PRECAUTIONS 

Nitrous oxide (N2O) is a colorless and nonflammable gas with a 
slightly sweetish odor and taste. Nitrous oxide is widely used as 
an anesthetic gas in concentrations of up to 50% with oxygen. 

.-\tmospheres which do not contain enough oxygen for breath­
ing (at least 19.5%) can cause dizziness, unconsciousness and 
death. When nitrous oxide is inhaled in high concentrations for 
a few seconds, it affects the central nervous system and may 
induce symptoms resembling intoxication, hence its nickname 
"Laughing Gas". 

Although nitrous oxide is classified as a simple a,sphyxiant 
(nontoxic), there are studies that suggest a link to certain health 
hazards from long-term exposure to high concentrations of 
nitrous oxide in the operating room or dental office. Because of 
these studies, the ACGIH (American Conference of Govern­
mental Industrial Hygienists) has recommended a TLV of 50 
ppm and the NIOSH (National Institute for Occupational 
Safety and Health) has recommended a maximum exposure on 
an 8-hour time weighted average (TWA) of 25 ppm for 
anesthesia administration and 50 ppm for dental offices. 
REFER TO YOUR MATERIAL SAFETY DATA SHEET 
FOR MORE DETAILED INFORMATION ON THE 
HEALTH HAZARDS OF NITROUS OXIDE. 
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Nitrous oxide in storage must be separated from flammable 
liquids or gases and combustible materials (especially oil or 
grease) a minimum distance of 20 feet unless separated by a 
noncombustible barrier at least 5 feet high having a fire rating 
of at least one-half hour. 

^^^^^^P 
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Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid nitrous oxide occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warm water bath which has a temperature not to 
exceed 105'F (40^) . Never use dry heat. 

PROTECT EYES AND SKIN. 

Always handle liquid nitrous oxide so that it will not splash or 
spill. Protect eyes with safety goggles or face shield, and cover 
the skin to prevent contact with the liquid or cold gas. Clean, 
protective gloves that can be quickly and easily removed and 
long sleeves are recommended for arm protection. Cuffless 
trousers should be worn outside of boots or work shoes to shed 
spilled liquid. 

NITROUS OXIDE FOR MEDICAL USE 

Nitrous oxide should be used for anesthetic purposes only if it 
is labeled "Nitrous Oxide, U.S.P.", and it is administered by 
licensed practitioners. 

yitrous Oxide is routinely used as an anesthetic gas in 
medical and dental applications. 

IF IT IS NECESSSARY TO DISPOSE OF WASTE GAS OR 
LIQUID, EXERCISE CAUTION. 

Gaseous and liquid nitrous oxide should be released only 
outdoors, downwind from personnel, combustible materials 
and sources of ignition. 

SAFETY PRECAUTIONS 
FOR: 

m HYDROGEN 
m ACETYLENE 

HYDROGEN 
SAFETY PRECAUTIONS 

Hydrogen (H2) is a colorless, odorless, tasteless, nontoxic and 
flammable eas. It is the lightest of all elements. 

KEEP HYDROGEN AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Because it is lighter than air, hydrogen has a tendency to 
accumulate in the upper portions of confined areas. Concentra­
tions of hydrogen between 4% and 75% by volume in air are 
relatively easy to ignite by a low-energy spark and may cause 
an explosion. Smoking, open flames, sparks. unappro\ ed 
electrical equipment, and other ignition .sources must noi be 
pcnnitted in hydrogen areas. Store containers outdoors or in a 
well-ventilated area awav from ignition sources, flammable 
materials and oxidizers such as o\\ gen and nitrous oxice. 
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KEEP EQUIPMENT AREA WELL VENTILATED. LIQUID-TO-GAS EXPANSION 

Although hydrogen is nontoxic, it can cause asphyxiation in a 
confined area that does not have adequate ventilation. Hydro­
gen gas cannot be detected by human .senses; and if adequate 
vcniilaiion is not provided, may displace nonnal air without 
\\'aniing. .\ny atmosphere which does not contain enough 
nxygcn lor breathing (at least 19.5%) can cause dizziness. 
unconsciousness, or even death. Store containers outdoors, or 
in other well ventilated areas. Never enter any tank, pit, or 
other confined area where hydrogen may be present until 
purged with air and tested to en.sure that it has an oxygen 
content between 19.5% and 23.5%. In addition, the 
confined space must be tested to ensure that there are no 
tlammable gases present that exceed 10% of their 
Lower Kxplosive Limit (LEL). 

TAKE LVLRY PRECAUTION AGAINST HYDROGEN 
LEAK.S. ESCAPING HYDROGEN CANNOT BE 

DETECTED BY SMELL OR TASTE. HYDROGEN 
LEAKING UNDER PRESSURE CAN IGNITE DUE 

TO ERICTION AND WILL BURN WITH AN 
ALMOST INVISIBLE BLUE FLAME. 

.Ml hydrogen connections should be leak checked using a leak 
detection solution before use. NEVER USE A FLAME TO 
DETECT HYDROGEN LEAKS! 

s.. . * * • ' 

^^ | iFgmAi5 :A ;uQun| | | 
'"IIUnr^CAUSE SEVERE FROStBITEp 

Do not touch frosted pipes or valves. If accidental eye or skin 
contact with liquid hydrogen occurs, consult a physician at 
once. Do not rub frozen body parts, as tissue damage may 
result. Remove any clothing that may restrict circulation to the 
frozen area. As soon as practical, place the affected part of the 
body in a warni water bath which has a temperature not to 
exceed 105°F (40°C). Never use dry heat. 

PROTECT SKIN AND EYES. 

.Always handle liquid hydrogen so that it will not splash or 
spill. Protect your eyes with safety goggles or face shield, and 
cover the skin to prevent contact with the liquid or cold gas. 
Clean, protective gloves that can be quickly and easily re­
moved, and long sleeves are recommended for arm protection. 
Cuffless trousers should be worn outside boots or work shoes 
to shed spilled liquid. 

Cryogenic liquids produce large quantities of gas when ihev 
vaporize. Liquid hydrogen will expand at a ratio of I :H.SO. 
liquid to gas. If liquid hydrogen is trapped in a sealed container 
or piping, it will vaporize, producing enonnous pressures 
which could cause the container to rupture violently if not 
protected by a pressure relief device. 

VAPOR CLOUD OR FOG 

Cryogenic liquids and their "boil-off" vapors are extremely 
cold and have a built-in warning property that appears when­
ever they are exposed to the atmosphere. The cold "boil-off' 
gases condense the moisture in the air, creating a highly visible 
fog or \ apor cloud. This fog normally extends over a larger 
area than the vaporizing gas. 

If a large vapor cloud forms after a liquid spill, you should 
a\'oid this cloud because of possible tlammable atmospheres or 
reduced visibility. In addition, all sources of ignition should be 
shut off in the path of the vapor cloud, if possible. 

Small fog areas may appear during liquid transfer as the cold 
piping condenses moisture in the surrounding air. 

LIQUID HYDROGEN SPECIAL PRECAUTIONS 

The extremely low temperature of liquid hydrogen (- 423.0 °F) 
can solidify any gas except helium. Such solidified gases can 
plug pressure-relief passages and devices, making them 
ineffective in relieving excess pressure from evaporating 
liquid. Always store and handle liquid hydrogen under positive 
pressure and in closed systems to prevent infiltration and 
solidification of air or other gases. 

Keep exterior surfaces of liquid hydrogen equipment clean. 
Oxygen can condense from the air on exposed liquid hydrogen 
or cold-gas equipment surfaces, such as vaporizers and piping. 
To prevent the possible ignition of grease, oil, or other com­
bustible materials with the condensed oxygen, keep these 
surfaces clean. 

NEVER USE CONTAINERS, EQUIPMENT, OR REPLACE-
MENT PARTS OTHER THAN THOSE SPECIFICALLY 

DESIGNATED FOR USE IN HYDROGEN SERVICE. 

Observe all applicable safety codes when installing hydrogen 
equipment. 

Follow the recommendations contained in NFPA Standards 
50A, "Ga.seous Hydrogen Systems at Consumer Sites", and 
50B, "Liquefied Hydrogen Systems at Consumer Sites", and 
with all local safety codes when installing hydrogen equipment 
or systems. 
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^ ^ T IS NECESSARY TO DISPOSE OF WASTE GAS O R ^ 
LIQUID, EXERCISE CAUTION. 

Liquid and gaseous hydrogen must be disposed of outdoors in 
an isolated area away from personnel, combustible materials, 
and ignition sources. Liquid hydrogen for disposal should be 
completely vaponzed and the vapor vented in a safe manner. 
Remember that a flammable mixture will exist for some 
distance downwind of the dispcsal area. A shallow alumi­
num pan makes a suitable flash evaporator for disposal of 
moderately small quantities of liquid hydrogen. 

ACETYLENE 
SAFETY 

PRECAUTIONS 

•Acetylene (C2H:) is a colorless, non-toxic, flammable gas with 
a distinctive aarlic-like odor. 

KEEP ACETYLENE AWAY FROM SOURCES OF IGNITION, 
AND DO NOT PERMIT ANY ACCUMULATION OF GAS. 

Concentrations of acetylene between 2.5% and 81% by volume 
in air are relatively easy to ignite by low-energy sparks and 
may cause an explosion. Smoking, open flames, sparks, 
unapproved electrical equipment and other ignition sources 
must not be permitted in acetylene storage areas. Store 
cylinders outdoors or in other well ventilated areas away from 
ignition sources, other flammable materials, and oxidizers such 
as oxygen and nitrous oxide. 

NEVER USE EQUIPMENT OR CYLINDERS THAT 
ARE LEAKING ACETYLENE 

Be certain that the regulator-to-cylinder valve, hose-to-
regulator and the torch-to-hose connections are leak tight 
by leak checking with a leak detection solution before 
starting work. NEVER USE A FLAME TO DETECT 
ACETYLENE LEAKS! 

Regulators, hoses, and torches must be properly maintained to 
work correctly and safely, if an acetylene valve should leak 
around the cylinder-valve stem when the valve is opened, close 
the valve and tighten the packing gland nut. If this does not 
stop the leak, contact the supplier immediately. 

DO NOT TAMPER WITH FUSIBLE METAL PRESSURE 
RELIEF DEVICES OR CYLINDER VALVES. 

Acetylene cylinders are equipped with fusible metal pressure 
relief devices which melt at about 212 °F, the boiling point of 
water. These devices are designed to release the acetylene in 
the event of an abnormally high temperature, as in a fire. These 
fusible metal pressure relief devices are threaded into the top 
and/or bottom of most cylinders. Fusible-metal channels may 
also be provided in the valve body on smaller cylinders. Do 
not tamper with these fusible metal pressure relief devices or 
permit a torch flame to come in contact with them. Keep 
cylinders away from overhead and ground-level welding and 
cutting operations to prevent flying sparks and slag from 
accumulating on or around the cylinder which could cause 
fusible metal pressure relief devices to melt, releasing acety­
lene which could be ignited. 

Protect all cylinders from falling objects and avoid rough 
handling of cylinders to prevent damage to the fusible plugs or 
cylinder valves. Always store, transport, and use acetylene 
cylinders in a vertical position. 

KEEP EQUIPMENT AREA WELL VENTIUTED 

Although acetylene is nontoxic, it is an anesthetic and can 
cause asphyxiation in a confined area that does not have 
adequate ventilation. Any atmosphere which does not contain 
enough oxygen for breathing (at least 19.5%) can cause 
dizziness, unconsciousness, or death. If adequate ventilation is 
not provided, acetylene may displace normal air. Acetylene 
can be detected by its distinctive gadic-like odor. If the odor of 
acetylene is noticed, immediately attempt to locate the source 
of the leak and correct it. If a leak in a cylinder or connected 
apparatus cannot be stopped safely, contact the gas supplier. If 
possible, the cylinder should be moved to a well ventilated 
area away form possible ignition sources. Never store, use, or 
transport acetylene cylinders in confined or unventilated 
spaces, such as cabinets, closets, tool boxes, and especially 
in automobile trunks. 

ACETYLENE SPECIAL PRECAUTIONS 
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Ahvuv.s use a regulator designed for acetylene use. Never 
adjust the aceiylene regulator lo obtain a delivery pressure 
greater than 15 psig. Never open an acetylene cylinder valve 
more than one complete turn. 

fe'i'^'aK 

Under cenain conditions, acetylene forms readily e.xplosive 
compounds with copper, silver, and mercury. Contact should 
be avoided between acetylene and these metals, their salts, 
compounds, and high concentration alloys. 

Acetylene cylinders differ from all other compressed gas 
cylinders in that they are packed with a porous mass that is 
saturated with a solvent, usually acetone. During the tilling 
process acetylene gas is dissolved into this solvent to avoid the 
decomposition characteristics of gaseous acetylene. 

Never under any circumstances, attempt to transfer acetylene 
from one cylinder to another or to mix any gas with acetylene 
in a cylinder. 

OBSERVE ALL APPLICABLE SAFETY CODES 
WHEN USING ACETYLENE. 

Follow the recommendations found in ANSI Standard Z49.1. 
"Safety in Welding and Cutting", and NFPA Standard No. 51. 
"Oxygen-Fuel Gas Systems for Welding and Cutting' before 
installing or using equipment and cylinders in acetylene 
service. 

PSHECIALTYS 
i i f t S t N D GAS 
^lillXTURESv^ 

pecialty gases are special-

purpose liquids, gases and 

multi-component mixtures in 

any compatible combination. They may 

mclude atmospheric gases, chemicals, 

and volatile liquids. Specialty gases are 

widely used for: >^. ^ ' / ^ " 

• Analytical and calibration standards ' 

• Electron capture 

• Lasers 

- ;we ldmg ..^^, 

I.S Electronic componej 

''"*''•*[ Sterilization 

^tijT 

An automated oxy-acetylene cutting machine. 
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SPECIALTY GAS AND GAS 
MIXTURES SAFETY 

PRECAUTIONS 
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INHALATION OF SOME TOXIC SPECIALTY GASES 
CAN BE FATAL IN VERY LOW CONCENTRATIONS 
WHILE OTHERS CAN CAUSE SPECIFIC ORGAN 
DAMAGE AFTER REPEATED EXPOSURE. 

In addition, some specialty gases can cause simple asphyxia­
tion by displacing the oxygen in the atmosphere, while 
corrosive gases can cause serious eye or skin damage upon 
contact; and flammable gases can present fire and explosion 
hazards. 

OBTAIN SAFETY INFORMATION BEFORE HANDLING 
SPECIALTY GASES 

Because of the great number of specialty gases and gas 
mixtures available, and the variety of hazardous properties of 
these gases, it is not possible to cover all safety precautions for 
specially gases in this pamphlet. If you are not familiar with 
the handling of specialty gases and their hazardous properties, 
contact your supplier. .Also available are Material Safety Data 
Sheets (MSDS) presenting the hazardous properties and safe 
handling procedures for each specialty gas. 

READ THE PRECAUTIONARY LABEL ON THE CYLINDER. 

READ THE LABEL 
TO IDENTIFY THE GAS! 

SULFUR 
DIOXIDE, 
LIQUEFIED 

Q ^L^~7^ S^SZ^m 

This is an important warning applying to all gas cylinders, but 
it is particularly important for specialty gases because of their 
unique and varied hazardous properties. 

Users of specialty gases are urged to be certain that employees 
read and follow the precautionary information on all gas 
cylinder labels. If a cylinder is received with missing, dam­
aged, or illegible precautionary labels, do not use the cylinder, 
call your gas supplier. 

DO NOT PERMIT UNTRAINED PERSONS TO HANDLE 
SPECIALTY GASES. 

Because of the extremely hazardous properties of some 
specialty gases and their applications, employees must be 
trained in their safe handling and use. 

SPECIAL PRECAUTIONS 

When two or more gases, or liquefied gases are mixed, their 
properties may combine to create additional hazards. Obtain 
and evaluate the safety information for each component and for 
the mixture before use. 

Highly precise reference gas for scientific instrumentation. 
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Special handHng and storage precautions must be taken when 
working with toxic, pyrophoric or corrosive specialty gases. 
Because of their hazardous nature, many gases may require the 
use of special personal protective equipmeni such as respira­
tors, chemical resistant gloves and clothing and nearby eye 
wash and safety showers. 

In many instances Federal. 
State or local fire codes and 
regulations may govern or 
restrict the handling and 
storage of these ga.ses. One 
safe usage alternative is the use 
of a cylinder gas storage 
cabinet (left). These fully 
enclosed units will normall} 
hold from one to four cylin­
ders. The cabinets are designed 
to permit air changes with an 
e.Khaust system that will safely 
cany away any inadvertently 
released product and many are 
equipped with leak detection 
and fire suppression systems. 
The cabinets can be set up to 

be fully automated or operated manually with little or no 
potential exposure to personnel. 

IF NECESSARY TO DISPOSE OF WASTE GAS, 
EXERCISE EXTREME CAUTION. 

No attempt should be made to dispose of any gas mixtures 
before determining the following: 

1. What gases are in the mixture? 
2. At what concentrations are they present? 
3. What is the total quantity for disposal? 
4. Is the mixture subject to environmental regulations? 

In many cases, sophisticated and expensive scrubbing equip­
ment is necessary to destroy residual gases. It is best to return 
the unused portion of any gas or gas mixture to your supplier 
for disposal. 

THIS SAFETY PRECAUTION PAMPHLET IS 
OFFERED SOLELY FOR YOUR INFORMATION, 

CONSIDERATION AND INVESTIGATION. 
THE COMPANY PROVIDES NO WARRANTIES, 

EITHER EXPRESS OR IMPLIED, AND ASSUMES 
NO RESPONSIBILITY FOR THE ACCURACY 

OR COMPLETENESS OF THE DATA i ? 
CONTAINED HEREIN: 

ADDITIONAL INFORMATION 

For further technical information about any of 
these gases or other unlisted gases refer to the 
'•Material Safety Data Sheet" (MSDS), the Air 
Liquide "Encyclopedie Des Gaz", or to the Air 
Liquide America video "Hazards of Liquefied 
and Compressed Gases." 

Additional product information about these and 
other gases can be found in publications and 
videos produced by the Compressed Gas 
Association (CGA). 1725 Jeffenson Davis 
Highway, Suite 1004, Arlington, Virginia, 
ZIP 22202, Tel.: 1 (703) 412''-0900. 

G-1 

G-1.1 

G-4 

G-4.1 

G-4.3 

G-5 

G-5.3 

G-6 

G-6.2 

G-7 

G-7.1 

G-8.2 

G-9.1 

G-10.1 

G-11.1 

P-1 

P-2 

P-9 

P-12 

P-14 

SB-2 

SB-4 

SB-8 

SB-14 

AV-1 

AV-4 

AV-5 

AV-6 

AV-7 

AV-8 

AV-9 

'Acetylene" 

'Commodity Specification for Acetylene" 

'Oxygen" 

'Cleaning Equipment for Oxygen Service" 

'Commodity Specification for Oxygen" 

'Hydrogen" 

'Commodity Specification for Hydrogen" 

'Carbon Dioxide" 

'Commodity Specification for Carbon Dioxide" 

'Compressed Air for Human Respiration" 

'Commodity Specification for Air" 

'Commodity Specification for Nitrous Oxide" 

'Commodity Specification for Helium" 

'Commodity Specification for Nitrogen" 

'Commodity Specification for Argon" 

'Safe Handling of Compressed Gases in Containers" 

'Characteristics and Safe Handling of Medical Gases" 

'The Inert Gases Argon, Nitrogen and Helium" 

'Safe Handling of Cryogenic Liquids" 

'Accident Prevention in Oxygen-Rich and 
Oxygen-Deficient Atmospheres" 

'Oxygen-Deficient Atmospheres" 

'Handling Acetylene Cylinders in Fire Situations" 

'Use of Oxy-Fuel Gas Welding and Cutting Apparatus" 

'Helium Gas for Filling Balloons" 

'Safe Handling and Storage of Compressed Gases" 

'Characteristics and Safe Handling of Medical Gases" 

'Safe Handling of Liquefied Nitrogen and Argon" 

'Highway Transportation of Gases" 

'Characteristics and Safe Handling of Carbon Dioxide" 

'Characteristics and Safe Handling of Cryogenic Liquid 
and Gaseous Oxygen" 

'Handling Acetylene Cylinders in Fire Situations" 
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GAS, CALL THE FOLLOWING EMERGENCY p 

RESPONSE TECEPHONE NUMBER FOR THE AREAl 
IN WHICH THE EMERGENCY HAi bCC^^ 

These Emergeihi^ Response telephone numbers also ap^earMjall Air 
_ Llqulde Americajshipping papers, j ^ ; ;:• \;,.; I ::.J^ 

IN TEXAS, OKUHOMA; and LOUSIANA... Call'the Air Liqulda America^ 
Operatiohs€bntror Center in Houston, Texas: 1 (800) 3 6 4 - 7 3 7 | | | | f ̂  

\onri^Wf$&ff^p^R IN ALLOTHER StWESgCall CHEMTREC: 1 (800) 4 2 4 - 9 3 0 0 | | p | g 

AIR LIQUIDE AMERICA 

EMERGENCY RESPONSE 
TEAM LOCATIONS 

L*jResponsibleCare' 
• • A Public Commitment 

RKPDKSETEAh'iS 

[£ Houston, TX 
IS. Bayport, TX 
L: Dallas, TX 
IS Fremont, CA 
W- Long Beach, CA 
i£ Tualatin, OR 
ts Orlando, FL 
E Chicago, IL 
ts. Morrisville, PA 

SECONDARY 
R-:EPfl(iSE TEAMS 

Austin, TX 
Corpus Christj, TX 
Odessa, TX 
Lubbock, TX 
Borger, TX 
Beaumont, TX 
Tulsa, OK 
Phoenix, AZ 
Anchorage, AK 

AIR LIQUIDE AMERICA 

3535 West 12th Street 2121 N. California Blvd. 
Houston, TX 77008 Walnut Creek, CA 94596 

(713) 868-0333 (510) 977-6500 

AIR LIQUIDE AMERICA GASES SUPPLIED BY: 

~i- " . * - ' 

: i 

C 1994. Air Liquide America Printed in USA 
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MOST EFFICIENT, ON-TIME 
PROFESSIONAL SUPPLIER 

Please answer the questions below. 

Detach and .drop in the mail today. 

We'll pay the postage. 

Please help us by completing the following information for our delivery to you. 
Your comments are valuable and will help us to improve deliverv service. Thank 
You. 

Based on a scale of 1 to 4 (with 4 being Extremely Satisfied, and 1 being Extremely 
Unsatisfied), please rate our performance in the following areas specifically as they 
pertain to the delivery. The more specific information you provide, the better we can 
serve your needs. 

Ease of placing order? 

Product deliuered on time? 

Driuer courteous, neat and professional? 

Uehlcle clean and appears uiel l-maintained? 

Deliuery performed to your eKpectations? 

Paperu^ork requirements met? 

Comments/Suggestions: 

Extremely 
Dissatisfied 

1 

n 
a 
en 
n 

Dissatisfied 
2 

• C3 

n 
• 
n 
• 

Satisfied 
3 

CZl 

a 
n 
n 

Extremely 
Satisfied 

4 

. CZJ 

n 
n 
• 

n n CZJ • 

Company: 

Vour Name (optional): 

Telephone: 

A AIR LIQUIDE 
BICTHBEE INDUSTRIES 
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